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Note:

Only the ICP analytes which were within calibration Timits are listed in the
ICP Data Summary. The ICP Raw Data Summary and the ICP Raw Data pages contain
the results of all ICP analytes.
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This report consists of pages 1-166, plus pages 16.1, 67.1-67.5, 83.1, 106.1,
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Append1x A consists of pages Al-A35, with the additien of page A33.l.
Appendix B consists of pages B1-B3.

NOTE:

Due to re-evaluation of ICP data, the following pages have been revised:
12, 114, 116-122, 122.1, and 122.2.

Due to re-evaluation of initial source data, the following pages have
been revised: 1-4, 6, 7, 28, 29, 31, 80, 81, 106, 166, with the
addition of pages 67.1 67 5 and Append1x A pages A7 A9 All, Al13, Als,
A3l and A32, and A33.

The following pages have been recopied to correct poor copy quality: 17-
20, and 107-112.
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REVISION 2 OF CORE 7 SEGMENT 3

We have reviewed this repori and certify that this data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis of
Highly Radioactive Samples in Support of Environmental Activities on the
Hanford Site" - WHC-SD-CP-QAPP-002. This data package is a complete and
accurate representation of the data generated from the requested laboratory
analyses performed on this sample. This revision includes adjustments to
prior reports based on a technical review of source data.

% /I/Z K Date 44////,/,%/

A
Data Coord1nator

/Od»wa//ﬁ/m Date 42717/' é"/ (77/

Daniel M., Thornton
Unit Manager

Aw‘.‘ % MO\A_M\_/Q Date ge—\'i'(—: L 79/

tarey-P. Matkel
Laboratory Q.A. Officer
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INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the Waste Characterization
Plan for the Hanford Site Single-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 gallon capacity, construction was completed in 1944,
The tank received first cycle waste, REDOX high-level waste, coating waste, and
laboratory waste until 1975.Between July 7, 1975 and February 2, 1976, P-10 pumps
were installed, and 41,700 gallons of liquid waste were pumped from the tank.
Tank 241-U~110 still contains an estimated 195,000 gallons of waste.

The Analytical Laboratories perform all analytical analyses to the specifications
of WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002 the following
laboratory policies are being followed. Spikes are performed on either the
undissolved sample, or the sample after dissolution as directed by the chemist.
If the spike addition is found to be less than 20% of an analyte concentration,
the spike recovery is not reported due to errors introduced by the precision of
the sample analysis. The concentration of spike additions will be re-evaluated
before the start of phase 1C. Two spiking routines are being used during phase
1A and 1B. For the following analyses, Inductively Coupled Plasma, Mercury .
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is spiked
and digested independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analyses and other analyses not specified above, the spikes were performed by
spiking an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped “rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point Tabel {segment-n) on the Laboratory travelers
and on the GEA analysis reports has no relationship to the sampling activities
or the sample identification. A1l results in this data package relate.only to
the sample identified as segment 3 from core 7 taken from tank 241-U~110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organic from the normal paraffin hydrocarbon present in the
samples, The results from the organic analysis will be provided when available.

Samples analyzed for Total Carbon between November 1, 1989 and February 22, 1990
were not acidified. When samples are not acidified the results from this method
include Total Organic Carbon, Carbonate, and dissolved carbon dioxide from the
air. The validity of these analyses are subject to interpretation. The Total
Organic Carbon procedure will be corrected by acidification of all future sampies
and these analyses will be repeated whenever possible.
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A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples Tost moisture during the process of aliquoting and
weighing the sample for digestion. The percent moisture was determined at the
earliest opportunity so any errors introduced by the loss of moisture will bias
the results high. Performing the analysis on the sample after removing the
moisture resulted in increased radiation expaosure of approximately tenfold. In
order to reduce and control radiation exposures to laboratory personnel, the
samples were not dried before aliquoting and digestion.

This report is formatted into sections corresponding to the type of dissolutions
performed prior to analysis. A brief summary of analytical results is reported,
followed by calibration data and an analysis batch report. Any notable
observations regarding an analysis are noted on the batch report for that
analysis. Copies of laboratory travelers can be found in Appendix A.

This revision has been issued to correct errors found in the initial Single Shell
Tank (SST) 241-U-110 data packages previously released. A formal technical
review was performed on all of the data contained in the S5T7-241-U-110 data
packages. The review identified errors due to data transcription, calculations,
faulty spreadsheet and: electronic reprocessing of original data scans. The
errors have been addressed and corrected. Any changes in pagination are a result
of data correction and realignment of sections of data.

Ion Chromatographic Analysis (Dionex) discrepancies were noted. The calibrations
and sample chromatagrams were electronically reprocessed to produce a clear copy
for duplication purposes. Not all raw data files could be reprocessed using the
same initial parameters, and therefore the concentration values listed on the

chromatograms are slightly different from those listed on the 1laboratory
travelers. These discrepancies are due to program differences. The value Tisted
on the traveler is correctly reported.

Gamma Energy Analysis (GEA), using the Jupiter GEA system, performs a peak
analysis on a spectrum and subtracts a background spectrum when the sample is
analyzed. When a report is generated at a date other than the original
processing date, any subsequent report will vary due to Jupiter GEA system
reconstructing the spectrum each time a report is generated from stored spectrum.
The variance between the original value listed on the travelers and the
reprocegsed value is small. The value listed on the traveler is correctly
reported.

Some Inductively Coupled Plasma (ICP) analysis data was found to include one or
more of the following: incorrect reporting of sample and duplicate results due
to inconsistent use of dilution factors; data transcription and calculation
errors. These problems were compounded by computational errors due to a flaw in
the spreadsheet program utilized for data reduction.

To correct these errors, the equations and format used to report the ICP data
were reviewed for each package and approved by the Laboratory Computer Control
Board (LECB). The concentrations, determined by the ICP that were below the
instrument detection 1limit, were reported in the summary as "less than" values
calculated from the instrument detection 1imit and the sample preparation
information. Transcription and calculation errors were corrected.
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(1)‘Shipment Number 5" 02.{:32

IN-OF-CUSTODY RECORD FOR CORE SAMPLING

2 Sé'mple Number J 3 -0 QKJ’

(3) Supervisor

@ Tank _ /{0 1 (5) Riser _° iﬁ’z

(6) Segment

F S

DL Yl ,ﬁ,_f
Number /2 /e )

(7) Cask Serial

Radiation Survey Data: (8] FIELD (20) - LABORATORY

Over Top Dose Rate ' flﬂ\/ém . e Em %/
Side Dose Rate -5 MV’Z[;_‘?_?/ __i_@t%dy
' Boltom Dose Rate 2.0 g)_!v’ﬂf% _&_m%ﬁ(p
Smearable Contamination L %
(alpha) (alpha)

( garnma) (beu gamma)

{Sighature)

_D_&%au_e@
{Signature

{9) Shipment Description:

A. Work Package Number
B. Cask Seal Number
C. Sampler Number Used !

PIEG-I95 5 W
For Future Use

52

[bét*ﬁ[ﬁ/f
' —

(om At
[F ¢/

D. Date and Time Sampler Unseated
E. Expected Liquid Content

F. Expected Solid Content
G. Dose Rate Through Drill String
H. Expecled Sample Length

{10) INFORMATION (lndude stalement of laboratory {ests to be performed *)

207, WHE- & -JZﬁJ

ot 14 L i 7.4,

*Reference laboratory work request, if available.

L % Uoractigu o (Ul f K.

Comments:

(13) DATE AND TIME

{11) POINT OF ORIGIN
RELEASE

?4/“{ hz)s(o/znms e // /7"?7

//& QERSERRTURE‘W§ ﬂ@d

P2,

(17) DATE AND TIME
RECEIVED

/;/?;/Qﬁ?

(16) RECIPIENT NAME
’/Iﬂﬁ— gbu//‘

{14) DESTINATION

(15) Sea! Intaci Upon Release? { {18) Seal Intact Upon Receigt?_

mgs [ No ﬁYes [] No "

Shipment No.
ﬂ‘res

RECIPIENT SIGNATURE
43%0é4*7¢’_"AéQZLL_z§§¢éL______4a§§;&¢;“___
(19) Seal Data Consistent with this Record?

Sample No.
{0 No

ﬁ Yes 0 No

JEE L

LR
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Single Shell Tank Waste Characterization
Summary of Core Sample

Tamx ID: | 241-U-110 Dare SaweLing Imrriavens| 11-15-89
Riser ID: [ 7 Dave SaspLing Cowprerep:] 11-16-89
Core I1D: | #7
SEGHENT SEGMENT
Lsb Serial No. FO197 Lab Sarisl No.
1 Customer 1D No.  83-0468 8 Customer iD No,
Last Segmant? NO Lant Segmant?
Lab Serisl No. FO126 Lab Sesisi No.
2 Customer 10 Nao.  89-047 9 Customer [D No,
Last Segmant? NO Last Segmant?
Lab Seddal No. FO149 Lab Serisl No.
3 | Customer!D No, 89-048 10 | Customer 1D No.
Last Segmaent? NO Last Segment?
Lab Serial No. 0173 Labr Sardal No.
4 | customer o No.  B3-049 11 | Customer ID Na,
Last Segment?  YES Last Segment?
Lab Serial Na, Lab Serisl No.
5 | CustomeriO No. 12 | CustomeriD No.
Last Sagmant? Last Segment?
Lab Seral No, Lab Saral No.
8 | Customer ID No, 13 | Customer 1D No.
Last Segment? Last Sagment?
Lab Serisl No. Lab Serisl No,
7 Customer 1D Na, 14 | Customer ID No.
Last Segment? Last Ssgment?
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Single Shell Tank Project

Tank: 241-U-110
Cora: 7
Segmant: 3
Customoer ID: 89-048

Undigested Sample Results

Sample
pH 12.54
%Water 47.20%

Fusion Dissolution Results

Sample
Fusion Digestion 1.98 g/l
Total Alpha . ¢ 3,18 ucifg
Total Beta 1.56E+03 ucifg
GEA Cs-137 22,42 uci/g
Urarium <5,25E+03 | ug/g

Water Digestion Results

Sample

Watar Digastion 8.32 g/l

lon Chromatagraph

Fluoride 3.43E+03 uglg
Chlaride <1.08E+03 uglg
Nitrate 3.95E+04 uglg
Phosphate 2,25E+04 uglg
Sulfate <1.08E+04 uglg

Total Carbon 2.09E403 uglg

Note: ICP elements that did not meet calibration instrument limits were not included in this report.
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Summary Data Report

Reported results are wet sample waeight.

Duplicate

12,79
47.70%

Duplicate
2,22

2,50
1.59E+03

23.29

<5.00E+03

Duplicate

7.78

2.62E+03
<1.30E+03
4.01E+04
1.44E + 04
<1.30E +04

2.44E+ 03

g/l

uci/g
ucilg

uci/g

uglg

giL.

ug/g
uglg
uglg
uplg
ug/g

uglag

Acid Digestion

ICP Results

Aluminum

Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium

Carium
Chromium
Copper
Europium
lron
Lanthanum
Lead
Lithium
Magnasium
Manganase
Marcury
Molybdenum
Nickel
Potassium

Samarium
Selanium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Urenium
Vanadium
Zing
Zirconium

LT: Loas Than

NC: Not Calibrated

Sample

76209 uglg

455 ugfg
45 uglg
2 ugfg
12709 uglg
30 LT
14 LT
568 ug/g

484 LT
450 uglg
1012 ug/g
9 LT
12131 uglg
50 LT
742 uoly
11 LT
1155 ug/g
S823 ugfg
13 LT
25 uglg
151 uglg
756 LT

543 LT
517 uglg
65 LT
86006 uglg
578 uglg
321 uglg
97 LT
783 uglg
162 uplg

73 uglg
27 uglg
6091 uglg
47 uglg
242 uglg
50 LT

NOT CALC: Not Calctlated

Duplicate

91743 uglg
321 LT
17 uglg
1LT
12057 uglg
28 LT
13 LT
761 uglp

459 LT
492 uglg
1357 uglg
8 LT
13308 ugl/g
48 LT
352 ug/g
i1 LT
13743 uglg
5851 uglg
12 LT
17 LT
105 ugly
717 LT

516 LT

213 LT
62 LT
85640 ugly
593 uglg
2043 uglg
92 LT
148 LT
41 LT
49 LT
12 LT
3856 LT
42 LT
627 ugfg
A8 LT

n
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PHYSICAL TEST RESULTS




14

A5, 2508

Single Shell Tank
Extrusion of Segment -- Physical Tests

Las Secuent Sertar #: FO149 Customer ID: 89-048
AnaLyst: Richard L. Weiss Dare Exrruoen: November 21, 1989
Dratnaste Liourp Ligquid Submitted for Segment Analysis? -- NO
Gross <10m] TARE Ner
SERIAL Dare/Time ESTIMATED
SpecIFIC CaLcuLATED

Acpeamance of Liaurn:  No liquid was collected

Dimensions or SEcMent

. 3
Completed, Segment Obtained? No Lengri: 60 in. Catcutarep Vowuwe: 47 W

Rexarks None

Arpeanance ofF Sotios: _Sample dark brown except for bottom chunk (which

is medium brown) of about 3/4 inches. Granular texture throughout

the sample with some hard "bits". Semi-cohesive consistency with

_bottom portion much less cohesive than rest of sample, almost runny.

PenetRoweTER | 9,37 lbe/sq in | Remarcs: Noné

HomoGENIZAT 10N
Proceoure: TO38A-00712 Revision: F | Quanrity of MavemiaL: 118.09 Grans
Date Homocewrzep 12-29-89 Tive Homocen1zen 5.0 Minutes
OperATOR Johnl R. Smith

Lasoratory Novesook Rererence WHC-N-313-4 14

Notebook No, Page Na,
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Single Shell Tank
Segment -- Subsamples
Las SeoMent Serian #: F0149 Custoszr ID: 89-~048
VouatiLe Orcanie Awavysis
VOA SampLE Lag Seriac #: 89-048-77 Date Samprep: 11-21-89
Sample shipped to PNL
PaaticLe Size Distrisurion ANALYSIS
ParticLe S1ze SampLe Lae Seria. #: FO149 Datre SampLeo: 11-21-89
Homogenized Solids
Unprcesten SoLips AKALYSIS
Lagoratory SemiaL Nusaer Fomr SaupLe: F0149 Dare Sawetep: 12-29-89
Lasoratory Seriat Numesr of DupLicate Sawere: FO0150
Fuston Awarysis of Sorios
Lagoratory Seriat Numser or SampLe: FO154 Oate Samprep: 12-29-89
Lagoratory SerraL Numser of Dupricate Sawete: FO155
Lasoratory SertaL Nukeer orF Seikep SampLe: FO156
Acio Dicestion AwaLysis ofF Sorins
LasoraTory Semiat Numger oF SawpLe: FOlo4 Date Sawpep: 12-29-89
Lasoratory Seriat Numser of DupLicate SawpLe: FO165
Lasoratory SerraL Nueser of Seikep Sampre: FO165
Warer Dicestion Awarysis o SoLips
Lasorarory SeriaL NuMeer oF SAMPLE ! FQ159 Datre Sawpren: 12-29-89
Lagsorarory Seriat Numser oF Dupricate” SampLe: FO0160
LagoraTory Seriat Numser of Seiken Sampte: FOl6l
Laboratory Notebook Reference WHC-N-313-4 i4
Notebook No. P No.
av, nterim == agc
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SAMFLE NAME
FILE NAME :

e ]

TIME
CONFIG.

CELL TYFE :

S5AMFLE TYPE

i M S g e fyiry S B Y A At ) S S S U o LS ARG et (e e e, Y A% Bt St s . TV e Hee

Mumber s
Number .,
Numbie i~
Lengthas
Lengthy

Length
Area
Volume
area
Volume

Areas Volume

Valume.

Numbeyr
Area
Yo lume

Moment

17

BET BOOOOT74H.FOL49 ,HEO 5Bk

FOlL4%.0082

SqO/11/7198%
13:59

1 (0.7 31)
MAGNETIC (3)
REGULAR

ST TIST IS

ACE . RANGE r O.0—-40 v COLUNTS Ty 77089
ACRH. MODE : SAMFLE P S.NGF. s D56
ACR . TIME » 3899 SEC ! B5.D.U. : 199
S6MPLE SIZE @ 4 ] CONCEMTR.: &6.7E+06 #/ml
RER. CONF. r 25.00%Y) | SOLIDS : 1. HE-QR %
MEAN Diameter 5.0
1.49 Pm 1.66 Pm
2.82 pm 1.79 Pm
3.59 Hm 2.66 Pm
.29 Pm Q.48 HEm
S.06 HMm 5.02 Pm
.40 Mm 12.09 Pm
24.94 Pm 18.19 Em
MEDIAN Diameter MODE CONFIDENCE
Q.93 Mm 0.5% Pm 100, 00%
.81 BEm 4 .84 Fm QOLTTH
21.80 pm 41.93 Pm .70%

Yrown Shﬁp&wﬂ;v$ - S fullef
furticks olripome well in K0 = nil agf lrmeration,

Al /ﬂ,/{zé,la« < 180

u/si-. cuvtllo corren.
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Single Shell Tank Project

Tank: 241-U-110
Core: 7
Segment: 3

Customer 1D 89-048

Laboratory ID:

pH

Laboratory ID:

“Mater

Check
Standard

FO100

101.00%

F0100

86.63%

Untreated Sample Results

Blank

Fol21

6.83

F0309

6.5 mg

Sample

FO149

12.54

F0149

47.20%

Sample
Duplicate

FO150

12.79

FO0150

47.70%

Check
Standard

F0292

100.90%

FG292

96.80%

éi

AR

“y
L,

NV
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Single Shell Tank Project

Tank:

Core;
Segment:
Customer ID:

Laboratory ID:
Fusion Digestion
Laboratory 1D:
Total Aipha
Total Beta

Laboratory ID:
GEA (Cs-137

Laboratory ID:
Uranium

241-U-110
7

3

89-048

Check
Standard
N/A

N/A
F0105
111.80%
98.80%

FO129
98.10%

FO105
98.70%

* Spike Too Low To Calculate.

Fusion Analysis

Laboratory Results Of Solids
Units Are Sample Wet Weight

Blank Sample

FO168 FOi54
Complete 1.98 g/l
F0308 FO154

<1.00E-04 uci/L 3.18 uci/g
<2,58E-04 uci/L 1.56E+03 uci/g

FO308 FO154
2.49E-01 ucift 2242  ucify

F0120 FO154
<1.04E+04 ug

Sample
Duplicate
FO155

2.22 g/l
FO155
2.50 uci/g
1.89E+03 ucifg

FO155
23.29 ucifg

F0155

<5.25E+03 ug/g <5.00E+03 ug/g

Spike of
Sample
N/A

N/A
F0296
97.00%
F0296
99.15%

FO108
1.71%

Check
Standard
NIA

N/A
F0297
100.30%
96.50%

F0297
99.10%

F0297
108.30%

§

551

Ry

Q82" i
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory ID:
Fusion Digestion
Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA (Cs-137

Laboratory ID:
Uranium

241-U-110
7

3

89-048

Check
Standard
N/A

N/A
FO105
111.90%
98.80%

F0129
98.10%

FO105
98.70%

* Spike Too Low To Calculate.

Fusion Analysis
Results of the Laboratory Digestions

Blank Sample Sample
Duplicate
FO168 F0154 FO155
Complete 1.98 g/L 2.22 o/l
F0308 FO154 FO155

<1.00E-04 ucifL 6.30 uciL 5.54 uci/l.
<2.58E-04 wuci. 3.03E+03 uci/L 3.53E+03 uci/l

F0308 FO154 FO155
2.49E-01 wcilL 44,40 uci/L 51.70 uci/L

F0120 FO154 FO155
<1.04E+04 ug <1.04E-02 g.  <1.11E-02 glt

Spike of
Sample
N/A

N/A
F0296
97.00%
*
F0296
99.15%

FO108
1.71%

Check
Standard
N/A

N/A
F0297
100.30%
96.50%

F0297
99.10%

F0297
108.30%

{

&

“hobEi

652
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WATER DIGESTION TEST ANALYSIS
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Single Shell Tank Project Water Digestion
' Laboratory Results of Solids

Units are Sample Wet Weight
Tank: 241-U-110
Core: 7
Segment: 3
Customer ID: 89-048 Laboratory Segment Serial No.: F0149
Check Sample

Standard Blank Sample Duplicate
Laboratory 1D: FO158 F0170 FO159 FO160
Water Digestion N/A NIA 9.32 gL 7.78 gL
Laboratory ID: FO158 F0170 FO159 FO160
fon Chromasograph
Fluoride 85.60% <0.1 ppm 3.43E+03 uglp 2.62E+03 wugfg
Chioride 107.80% <0.1 ppm  <1.08E+03 wug/lg <1.30E+03 uplg
Nitrate 103.10% <1.0 ppm 3.95E+04 wuglg 4.01E+04 uglg
Phosphate 86.70% <10 ppm 2.25E+04 uglg 1.44E+04 wuplg
Suifate 99.20% <1.0 ppm <1.08E+04 uglg <1.30E+04 upfg
Laboratory ID: F0158 FO170 FO159 FO160

Total Carbon 98.10% 3.70 ug 2.08E+03 uglg 2.44E+03 uglg

Spike of
Sample

FO161

7.87 gh

F0741

108.40%
110.80%
106.70%
104.80%
107.70%

FO161

80.70%

Check
Standard

F0742
N/A
F0742
92.70%
101.20%
98.20%
94.70%
94.10%

Fo162

100.50%

-, e
g

]

——
S}

o
Tt
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R
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Single Shell Tank Project

Tank:

Core:
Segment;
Customer 1D;

Laboratory ID:
Water Digestion

Laboratory 1D;
lon Chromatograph

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Labaratory ID;

Total Carbon

Water Digestion
Sample Results on Laboratory Digestion

241-U-110

7
3
Laboratory Segment Serial No.: F0149

Check Sample Spike .of
Standard Blank Sample Duplicate Sample
N/A F0170 _ FO159 FO160 FO161
N/A Completed 9.32 gL 7.78 gL 7.87 gL
F0158 F017'0 F0159 FO160 FO741

95.50% <0.1 ppm 3.20E+01 ppm 2.04E+01 ppm 108.40%
107.80% <0.1 ppm <1.01E+01 ppm <1.01E+01 ppm 110.90%
103.10% <1.0 ppm 3.68E402 ppm 3.126402 ppm 106.70%
96.70% <1.0 ppm 210E+02 ppm 1,12E+02 ppm 104.80%
99.20% <1.0 ppm <1.01E+02 ppm <1.01E+02 ppm 107.70%

FO158 FO170 FO159 FO1€60 FO161

88.10% 3.70 ug 1.858-02 gL 1.90E-02 g/l 90.70%

Check
Standard

F0742
N/A
F0742
92.70%
101.20%
98.20%
94.70%
94.10%

FO162

100.50%
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ACID DIGESTION TEST ANALYSIS
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Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Copper
Europium
ITron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Hickel
Potassium
Samarium
Selenium
Sitver
Sodium
strontjum
Sul fur
Tentalum
Thallium
Thorium
Tin
Titanfum
Uranium
Vanadium
Zinc
Zirconium

114

Date Analyzed:

Procedure:
Analyst:

Instrument
Starting
LMCS
Standard
X

99.98%
103.50%
102.40%

96.97%
106.71%

99.14X

98.49%
104.77%

90.42%

93.24%
103.21%

97.97TX
101.68%

93478
105.24%
103.05%
102.66%
100.82%
100.82%

956.06%

99.55%

97.56%

96.12%
103.71%
106.46%
100.29%
104.00%
106.83%

94.99%
104.72%
105.11%

99.38%
100.59%
102.73%

99.30%

99.24%

99.66%

REIRETANATIY

ICP DATA SUMMARY
Acid Digestion

April 19, 1990

LA~

505-151/A-0

Jo A, White

el

Acid
Digest.
LMCS
Standard
%

102.12%
96.43X
93.46%

102.58%

99.09%
91.05%
99.04%

97.56%

93.73%

82.65%

94.66%
100.02%

93.05%

LT:
NC:
NOT

Reagent
BLAKK

ppm

LT
A6 LT
00 LY
.00 LT
130T
.03

Q1LY
.09

20 LT
01 LT
02LT
L00LT
0.03

0.02 LT
0.04 LT
0.00 LT
0.02

0.01

0.01LT
0.01LT
0.02LY
0.32 L7
0.23LT
0.09 LY
0.03 LT
0.07 LY
0.00 LY
0.03

0.04 LT
0.07 LT
0.02LT
0.02LT
0.13

1.71LT
0.02 LT
0.23

0.02 LY

¢
0
0
0
)
o
o
0
0
0
0
0

Lesg Than

Wet
Weight
Sample

ug/g

76209
455
45

12709
30LT
e LT

484 LT
450
1012
LY
12131
S0LY
742
"MLr
1155
5823
13LT

131
756 LT
54317

65 LT
86006
578
321

ST LY
783
162

27
6091

242
50LT

Not Calibrated

CALC:

Hot Calculated

Acid Digested Standard F1083
Reagent Blank F1084

Sample FO164
buplicate FO1465
Spike 1087
Digested Acid Standard F1088

Vet
Weight
Sample

Duplicate
ug/g

91743
321 LY

1Lr
12057
28 Ly
1317
781
459 LY
492
1357
8Ly
13308
48 LT
352
1Ly
13743
5851
12Lr
17 LT
105
nrLy
516 LT
213 LT
62 LT
85640
593
2043
92 LT
148 L7
4iLT
ALY
12Lr
3856 LT
A2 LT
627
48 LT

Spike
Recovery
%

NOT CALC.

103.28%

NOT CALC.
134.81%
89.97%
146.72%
15.40%
235.92X
100.71%

HOT CALC.
89.51%
93.18%
91.11X

4138.61%

HOT CALC.

85.72%
98.98%
94.06%

" 57.08%
NOT CALC.
86.77TK

35.47%

102.74%
90.61%

66.80%
46,04%

LMCS

ACID
Digestion
%

100.63%

92.28%

94.41%

93.39%

92,.70%

92.68%

73.62%

93.54%
92.17%

93.47%

Closing
LMCS
Standard
X

100,.78%
105.02%
99.56%
98.05%
109.03%
96.63%
97. 75K
101.53%
92.18%
91.92%
101.11%
o7, 72X
99.61%
93.84%
107.33%
P74
100.47%
98.92%
100.39%
96.93%
98.62%
98.69%
100.19%
104.80%
107.84%
99.08%
101.11%
101.62%
96.37%
106.69%
106.32%
99, 14%
100.87%
107.92%
101.25%
98.76%
09.94%



el 534 L (AU
ICP RAW DATA SUMMARY

Acid Digestion
Acld Digested Standard F1083

Dale Analyzed: Aprli 19, 1930 Roagont Blank F1044
Procedure: LA-505=-151/A=0 Sample FO164
Analysl: . & A. White Duplicale F0165

Splke F1007

Digested Acid Standard F1060

Instrument Acid Woel Wal
Slarting Digest. Raagent Walght Welght LMCS Closing
LMCS LMCS BLANK Sample Sample Spike ACID LMCS
Standard Stanvarg Dupllcate Recovery Digestion Standard
% % ppm ug/g ug/o o, 4% 4%
Aluminum -’ 99.98% 0.1 LT 76209 91743 NOT CALC. 100.63% 100.78%
Antimony -103.50% 0.4 LT 455 321 LT 105.02%
Arsanic T14.41% # 0.03 LT 82 75 LT 114.33% #
Barium 102.40% 0.00 LT 45 17 102.28% 92.28% 99.5G%
Beryilium 96.97% 0.00 LT 2 1 LT 90.05%
Bismuth 106.71% 102,12% 013 LT 12709 12057 NOT CALC. 109.03%
Boron 99,14% 94.43% 0.03 30 LT 286 LT 134.81% 96.03%
Cadmlum 98.45% 93.46% 0.01 LT 14 LT 13 LT 89.97% 97.75%
Calclum 104.77% 102.58% 0.09 560 761 146.72% 101.53%
Carlum 90.42% 0.20 LT 484 LT 459 LT 15.40% 88.66% 92.10%
Chramium 93.24% 0.01 LT 450 492 235.92% 84.79% 91,92%
Cobait 91.80% 0.04 LY 88 LT 83 LT 05.00% 06.00% 81.20% #
Coppeor 103.21% 99.09% 0.02 LT 1012 1357 100.71%: 10n.11%
Europlum 97.97% 0.00 LT 9 LT 8 LT 97.72%
Iron 101.68% 0.03 12131 13308 NOT CALC. 94.41% 99.61%
Lanthanum 93.47% 91.05%  0.02 LT 50 LT 46 LT 89.51% 92.84%
Lead 105,.24% 99.04% 0.04 LT 742 352 93.18% 107.30%
Lithlum 103.05% 0.00 LT 1 LT 11 LT 91.11% 93.39% 99.74%
Magnasium 102.66% 97.56% 0.02 1155 13744 4130.61% 100.47%
Mangansese 100.82% 0.01 5823 5851 NOT CALC. 92.70%  98.92%
Mercury 100.82% 0.0 LT 13 LT 12 LT 100.39%
Molybdenum 96.06% 93.73% 0.01 LT 25 17 LT B5.72% 96.93%
Naodymlum 85.50% # 032 LT 759 LT 720 LT 4.60% 77.06% 00.11% #
Nickaol 99.55% 0.02 LY 151 105 968.98% 92.68% 98.62%
Phosphorou 114.91% # 93.37% 0.1 14347 12990 NOT CALC. 99.24%
Potassium 97.56% 82,65% 032 LT 756 LT ny LT 94.064% 98.69%
Samarlum 96.12% .. 0.23 LY 543 LT 516 LY 100.19%
Salanlum 101.71% 0.09 LT 517 213 LT 104.80%
Silicon 89.48% # 75.18% 0.63 3760 4007 0.00% 90.19%
Silver 106.46% 0.03 LT 65 LT 62 LT 57.08% 107.04%
Sodium 100.29% 94.66% 0.07 LY 86006 85640 NOT CALC. 99.08%
Strontium 104.00% 100.02% 0.00 LT 578 593 86.77% 101119
Sultur 106.83%; 0.03 321 2043 101.62%
Tantalum 94.99% 0.04 LT 97 LT 92 LT 35.47% 73.62% 96.37%
Thallium 104.72% 0.07 LT 783 148 LT 106.69%
Thorlum 105.11% 0.02 LT 162 41 LT 106.32%
Tin 99.34% 0.02 LT 73 4 LT 102,74% 93.549% 99.14%
Thanium 100.59% 0.13 27 12 LT 890.61% 92,17% 100.87%
Tungsten 82.47% # 0.04 LT 2008 92 LT 82.74% ¥
Uranium 102,73% .71 LT 6091 3856 LT 107.92%
Vanadium 99.30% 0.02 LT a7 42 LT 101.25%
Zing 99.24% 93.05% 0.22 242 627 66.80% 96.76%
Zirconium 99.66% 0.02 LT 50 LT 48 LT 46.04% 93.47% 99.94%
LT: Less Than

NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Qutside Control Limits
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i 851 2603

ICP Raw Data lof 6
Acld Digested Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank Fi1084
Procedure: LA-505-151/A-0 Sample F0164
Analyst: J. A. White Duplicate F0165
Spike F1087
Digested Acld Standard F1088
F1083 F1084
" Staring LMCS Acid Reagent
LMCS Standard Acid Digestion Blank
Instrument Recovery Digestion Standard
Standard Standard Recovery
PRm % ppm % Ppm

S58T-1 S8T-2 85T-3

Aluminum 49,99 99.98% 0.07 LT
Antimony 10.35 103.50% -0.01 LT
Arsenic 7.1 114.41% # ‘ =-0.02 LT
Barium 10.24 102.40% -0.01 LT
Beryllium 9.70 96.97% 0.00 LT
Bismuth 53.46 106.71% 10.21 102.12% -0.01 LT
Boron 9.9 99.14% 9,44 94,43% 0.03
Cadmium 9.85 98.49% 9.35 93.46% 0.00 LT
Calclum 10.48 104,77% 10.26 102.58% 0.09
Carlum 9.04 90.42% =031 LT
Chromlum 9.32 93.24% =0.03 LT
Cobait 9.19 91.88% 0.02 LT
Coppoer 10.32 103.21% 9.91 99.09% =0.01 LT
Europlum 9.80 97.97% =0.01 LT
Iron 10.17 101.68% 0.03
Lanthanum 46.83 93.47% 9.1 91.05% -0.02 LT
Lead 52.72 105.24% 9.90 99.04% 0.01 LT
Lithlum 10,31 103.05% -0.01 LT
Magnesium 10.27 102.66% 9.76 97.56% 0.02
Manganese 10.08 100.82% 0.1
Marcury a5.21 100.82% =0.05 LT
Molybdenum 48.03 96.06% 9.35 93.73% -0.00 LT
Neodymium 8.56 85.58% # =0.64 LT
Nigckael 9,96 99.55% =-0.01 LT
Phosphorou 57.45 114.91% # 9.34 93.37% 0.1
Potassium 24.39 97.56% 8.27 82.65% -0.53 LT
Samarlum 9.61 96.12% -0.35 LT
Selanium 51.86 103.71% =006 LT
Silicon 44,74 89.48% # 7.52 75.18% 0.63
Silver 10.65 106.46% 7.42 -0.02 LT
Sodium 25.07 100.29% 9.47 94.66% 0.06 LT
Strontium 10.40 104.00% 10.00 100.02% -0.00 LT
Sulfur 53.41 106.83% 0.03
Tantalum 47.50 94.99% -0.04 LT
Thalllum 52.36 104.72% =033 LT
Thorium 52.66 105.11% =0.18 LT
Tin 49.69 99,38% 0.02 LT
Titanium 50,30 100.59% 0.13
Tungsten 20.62 82.47% # -0.02 LT
Uranlum 51.47 102.73% =240 LT
Vanadium 9.93 99.30% =-0.02 LT
Zinc 9.92 99.24% 9.31 93.05% 0.23
Zirconium 49.83 99.66% -0.04 LT
1.00 1.00 1.00 Dilution 10.00 1.00
Factor
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Data Analyzed:
Procedure:
Analyst:

Digastion
Waelght
Volume
Sample

Dilution
Three
ppm

Aluminum
Antimony
Arsenic
Barium
Beryilium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobait
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Motybdenum
Neodymium
Nicke!
Phosphorou
Potassium
Samarium
Selenium
Silicon
Sliver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorlum
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconlum

120

0.4420
50.00
Sample

Dilution
Two
ppm

€73.69
2.98
-0.80
-0.38
-0.01
112.35
-0.36
=0.54
5.02
~24,26
-0.39
1.13
7.42
=0.50
107.24
-0.78
8.61
-1.12
10.21
51.47
~-4.13
=0.47
-80.50
0.10
126.83
=-50.85
-28.29
~1.29
30.11
-1.68
760.28
5.11
2,04
~3.95
-11.99

-14.87 .

-1.04
-0.86
-1.71
-140.20
~0.76
2.14
=2.20

101.00

ICP Raw Data

Acld Digested Standard

April 19, 1990 Reagent Blank
LA-505-151/A-0 Sample
J. A, White Duplicate
Spike
Digested Acid Standard
F0164

Digastion
g Weight 0.4659
mL Volume 50.00
Sample Sample Sample
Dupilcate  Duplicata
Difution Dilution Dilution’
One Three Two
ppm ppm ppm
694.48 854.86
4.03 2.98
0.73 =1.61
0.40 0.15
0.02 -0.04
123,11 112.35
0.2¢ LT 0.43
-0.00 LT ~0.67
4.65 7.09
058 LT -32,46
3.98 4.59
058 LT ~0.25
8.95 11.59
0.01 LT =0.62
108.35 124.00
0.38 LT -0.65
6.56 10.76
-0.03 LT -1.56
2,78 128.06
51.69 54.52
=055 LT =~3.95
0.22 ~0.47
841 LT ~70.44
1.34 -0.02
128.58 121.04
-3.19 LT =56.80
0.20 LT -38,55
457 -2.57
3341 44.80
0.10 LT -2.07
77717 797.99
5.41 5.53
2.84 19.04
0.25 LT -3.92
6.93 =-40,33
1.44 -21.24
0.64 0.03
0.24 -0.77
1.84 -1.23
53.84 -192.90
0.42 -1.68
1.35 5.84
0.34 LT -2.95
21.00 Dilution 101.00

Factor

F1083
F1084
FOi164
FO165
1087
F1088
FO165

9
mL
Sample
Duplicate
Dilution
Ons
ppm

804.13
1.14
-0.02
0.16
=0.01
116.60
-0.0
-0.13
5.1
~10.02
4.15
-0.63
12.64
-0.19
117.39
-0.43
3.28
-0.51
8.24
53.14
-0.58
~0.05
-19.45
0.97
106.57
-17.64
-12.05
1.87
33.17
-0.62
779,70
5.61
2.65
-1.36
~-4.43
-6.79
.25
-0.12
0.72
-10.27
~0.06
1.53
-0.73

21.00

LT
LT

LT

LT
LT

LT
LT
LT
LT
LT

LT
LT
LT

LT
LT
LT

LT

LT
LT
LT
LT
LT
LT
LT
LT

LT
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Bt 5544 26005
ICP Raw Data 3of 6
Acld Digested Standard F1083
Date Analyzed: ApriE 19, 1950 Reagent Blank F1084
Procedure: LA-505-151/A-0 Sample FO164
Analyst: J. A. White Dupiicate F0165
Spike F1087
Digested Acld Standard F1088
F1087 F1088
Digestion
Walght 0.5143 ¢
Volume 50.00 mL
Splke of Spike of Spike of Splke  Standard Acld
Sample Sample Sample Recovery LMCS Digestion
Dilution Dilutlon Ditution Acid Standard
Three Two One Digestion Reacovery
ppm ppm ppm % Ppm %
Aluminum 507.09 473.99 NOT CALC. 10.06 100.63%
Antimony 13.40 14.24
Arsenlc -0.58 1.02
Barlum 10.83 10.57 103.28% 9.23 92.28%
Beryllium 0.02 0.03
Bismuth 160.79 176.36 NOT CALC.
Boron 14.10 10.25 134.81%
Cadmlum 9.00 10.03 89.97%
Calciumn 20.40 14.91 146,72%
Cerium =30.01 1.54 LT 15.40% 8.87 88.65%
Chromium 30.54 19.37 235.92% 8.56 84.79%
Cobalt 8.30 9.83 85.08% 8.60 86.00%
Copper 9.26 10.82 100.71%
Europium -0.57 0.04 LT
Iron 218.35 212.56 NOT CALC. 9.44 94.41%
Lanthanum 7.16 9.85 89.51%
Lead 17.21 20.87 93.18%
Lithium 9.24 10.65 91.71% 9.34 93.39%
Magnesium 416.09 37.95 4138.61%
Manganese 56.88 57.54 NOT CALC. 9.27 92.70%
Mercury -2.46 =027 LT
Molybdenum 8.93 9.87 85.72%
Neodymium -66.75 0.47 LT 4.68% 7.74 77.36%
Nickel 9.9 11.36 98.98% 9.27 92.68%
Phosphorou 116.71 118.22 NOT CALC.
Polassium =-34.01 9.41 94.06%
Samarium =36.47 0.62 LT
Selenium 7.17 9,37
Silicon 42,19 25.60 0.00%
Silver 4.89 5.7 57.08%
Sodium 838.67 827.74 NOT CALC.
Strontium 14.46 14.97 86.77%
Sulfur 67.98 12,69
Tantalum -0.70 3.53 35.47% 7.33 73.62%
Thallium -18.49 7.30
Thorium -19.12 221
Tin 14,05 10,97 102.74% 9.35 93.54%
Titanlum 9,35 9.90 90.681% 9.23 92.17%
Tungsten -2.06 1.00
Uranium ~175.80 60.96 5.01
Vanadium -0.93 092 LT
Zine 25.48 13.50 66.80%
Zircorium 1.83 5.97 46.04% - 833 93.47%
101.00 21.00 Dilution 10.00
Factor
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Aluminum
Antimony
Arsenlc
Barlum
Baryllium
Bismuth
Boron
Cadmium
Calclum
Cerium
Chromlum
Cobalt
Copper
Europlum
fron
Lanthanum
L.ead
Lithlum
Magnesium
Manganaso
Mercury
Molybdenum
Neodymium
Nickel
Phosphorou
Potasslum
Samarlum
Selenlum
Silicon
Silver
Sodlum
Strontium
Suliur
Tantalum
Thatlium
Thorlum
Tin
Titanlum
Tungsten
Uranium
Vanadium
Zinc
Zirconium

122

Date Analyz April 19, 1990

Procedure:;
Analyst:

S8T-1

10.50
9.96

9.68
9.78
10,15
9.22
9.19
8.12
10.11

9.96

9.97
10.05
9.89

8.81
9.86
24,67

24,77
10.11

49.57

9.88

1.00

LA-505-151/A~Q

J. A, White

§ST-2

54.63

9.77

47.01
53.77

10.02

10.78

53.27

54.07

1.00

iCP Raw Data
Acld Digested Standard
Reagent Biank
Sample
Duplicate
Spike
Digested Acld Standard
Ending
LMCS Standard
Standard Recovery
%
8S8T-3
50,398 100.78%
105.02%
57.16 114.33%
99.56%
9.81 98.05%
109.03%
96.83%
97.75%
101.53%
92.18%
91.92%
81.23%
101.11%
97.72%
99,61%
93.84%
107.33%
99.74%
100.47%
98.92%
25.10 100.35%
48.47 96.93%
88.11%
98.62%%
49.62 99.24%
58.69%
100,19%
52.40 104.80%
45.09 90.19%
107.84%
99.08%
101.11%
50.81 101.62%
48.18 96.37%
§3.35 106.69%
106.32%
99.14%
50.44 100.87%
20.68 82.74%
107.92%
10.13 101.25%
98.76%
49.97 99.94%
1.00

F1083
F1084
FO164
F0165
F1087
F1088

#
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Aluminum
Antimony
Arsenlc
Barlum
Berylllum
Bismuth
Boron
Cadmium
Calcium
Ceorlum
Chromium
Cobalt
Coppor
Europlum
Iron
Lanthanum
Lead
Lishium
Magnesium
Manganesa
Mercury
Molybdanum
Noodymium
Nickal
Phosphorou
Palasslum
Samarlum
Selenlum
Silicon
Sliver
Sodium
Strontium
Sulfur
Tanmalum
Thatlium
Thorium
Tin
Thanlum
Tungslen
Uranium
vanadium
Zing
Zirconium

Date Analyz April 19, 1990
LA-505-151/A-0

Procedure:
Analyst:

Spike
Standard
LMCS

ppm
added

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10lm
10.00
10.00

9.95

10.00
10.00

122.1

J. A, Whlte

Splke
Standard
10

Book

J34C11C0
HCNCK

St St eU/

S8T-1

10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

25.00
10.00

50.00

10.00

S$8T-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10

ICP Raw Data

LMCS
Standards
Vialues
ppm
SST-3
50.00
50.00

10.0C

25,00
50.00

50.00

50.00
50.00

50.00
50.00
50.00

50.00
25.00
10.00
50.00

LMCS .

Standard
1Ds

Book

#

78C11d
B2B38F

77¢110

50f 6

Acld Digasted Standard
Reagent Blank

Sample
Duplicate
Splko
Digssted Acld Standard

ACID
DIGESTION
LMCS
STANDARD

VALUES

ppm
in
Sample

100.00

100.00

100.00
100.00
100.00
100.00
100.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
160.00
100.00

100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

ACID
DIGEST,
LMCS

IDs

Book

81C11A
B2C1IA

4

F1083
F1004
F0164
F0165
F1007
F1008



51 53
Date Analyzed:
Procedure:
Analyst:
Cale. Caic.
Sample  Duplicate
FOi164 FO165
ug/mL ug/mL
Aluminum 674 855
Antimeny 4 1
Arsenie i =0
Barlum 0 0
Beryllium 0 -0
Bismuth 112 112
Boron 0 -0
Cadmlum =0 =0
Calclum 5 7
Corlum 1 =10
Chromium 4 5
Cobalit 1 -1
Copper 9 13
Europlum 0 =0
Iron 107 124
Lanthanum 0 =0
tead 7 3
Lithium -0 -1
Magnasium 10 128
Manganese 51 55
Marcury - ] -1
Maolybdenum 0 -0
Neodymium -8 -19
Nicksl 1 1
Phosphorou 127 121
Potassium -3 ~18
Samarium 0 =12
Salenlum 5 2
Silicon a3 45
Silver 0 -1
Sodium 760 798
Strontlum 5 6
Suitur 3 19
Tantalum 4] ~1
Thallium 7 -4
Thorlum 1 -7
Tin 1 0
Titanlum 0 =0
Tungsten 2 1
Uranium 54 =10
Vanadium 0 -0
Zing 2 1
Zirconium 0 -1

122.2

242608

ICP Raw Data

Acid Digested Standard
April 19, 1590 Reagent Blank
LA-505-151/A-0 Sample
J. A, White Duplicate

Splke
Digested Acld Standard

Cale, APD
Spike from
F1087 Summary
ug/mi
507 18.5%
14
1 .
1 92.0%
0
161 5.3%
14
9
20 29.29%
2
31 9.0%
10
11 29.1%
0
218 9.2%
10
21 71.3%
9
416 169.0%
57 0.5%
-0
9
Q
11 36.6%
117 9.9%
9
1
9
42 23.9%
6
839 0.4%
14 2.5%
68 145.7%
4
7
2
i
9
1
61
Q0
25 88.6%

F1083
F1084
Fo164
FO165
F1087
F10g8

DL
{2 sigma)

0.0745
0.0549
0.0223
0.0026
0.0004
0.0839
0.0083
0.0039
0.0002
0.1359
0.0039
0.0246
0.0158
0.0024

0.0073 .

0.0141
0.0273
0.0032
0.0001
0.0011
0.0036
0.0049
0.2130
0.0147
0.0308
0.2122
0.1525
0.0631
0.0314
0.0183
0.0483
0.0010
0.0163
0.0273
0.0437
0.0122
0.0144
0.0035
0.0273
1.1405
0.0124
0.0017
0.0141

6 of 6
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection Timits are derived on jdeal matrices. These values were

derived by using either calibration standards or pure matrix standards.
Detection Timits on actual single shell tank samples are likely to be much
higher. No information regarding procedure detection limits is available for
procedures not listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generaticn Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0,010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362-131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.



Bk ol

Procedure LA-533-105
Anion Analysis on Dionex Model 4000i

Typical sample dilution was 0.000099g/mL

Fluoride

Detection Limit in solution = 0.09 ppm.
Chloride

Detection Limit in solution = 0.04 ppm.
Nitrate

Detection Limit in solution = 0.24 ppm.
Phosphate

Detection Limit in solution = 0.13 ppm.
Sulfate

Detection Limit in solution = 0.13 ppm.
Procedure LA-622-102

Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mL

Procedure LA-344-105
Total Organic Carbon .
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilutijon was 0.0lg/mL

B-2
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R

Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mi.
Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical sample dilution for the Acid Digestion was 0.000476 g/mL
Instrument Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 6.0223 Barium 0.0026
Beryllium 0.0006 Bismuth 0.0839
Boron 0.0083 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chromium 0.0039 Cobalt 0.0246
Copper . 0.0158 Europium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead 0.0273 Lithium 0.0032
Magnesium 0.0001 Manganese 0.0011
Mercury 0.0036 Molybdenum 0.0049
Neodymium 0.2130 Nickel 0.0147
Phosphorous . 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Silicon 0.0314 Silver 0.0183
Sodium 0.0483 Strontium 0.0010
Sulfur 0.0163 Tantalum 0.0273
Thallium 0.0646 Thorium 0.0122
Tin 0.0144 Titanium 0.0035
Tungsten 0.0273 Uranium 1.1408
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141
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OSM RCRA DATA ASSESSMENT

paTE __>-30-92 SAMPLES/MATRIX _Raw Sample F0149
revienen By RL Shawea KOH_Fusion FO154
LABORATORY _222-S : Water Digestion _FQ159
CASE # _SST-241-U-110 Acid Digestion _F0164

SDG # _Core 7, Seqg 3, 89-048 .

DATA_ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS _ICP IC ToC
1. Holding Time 0 X X
2. Calibration . 0 0 0
3. Analytical Blank 0 0 0
4, Lab Contro] Sample X . _N/A _N/A
5. Interference Check Sample _N/A _N/A | N/A
6. Matrix Spike X 0 0
7. Duplicate Analysis I_X__ X 0
8. | _ N
N T~ I
10. \ A _\ o

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: __\,

~

NOTES: \
.

o Refer to the corresponding attachments for explanation of any problems.
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OSH RCRA DATA ASSESSMENT

pATE _ 3—30-T2 SAMPLES/MATRIX _Raw_Sample F0149
reviewen By R LShaueq KOH_Fusion Fo154
LABORATORY _222-S _Water Digestion _F0159
CASE # _SST-241-U-110 Acid Digestion_ _F0164
SDG # _Core 7, Seq 3, 89-048 T

DATA ASSESSMENY SUMMARY

QUALITY CONTROL CHECK ANALYSIS _pH % Water

1. Holding Time . S 0 L
2. Calibration 0 0 __-_L_
3. Analytical Blank _N/A _ _N/A N
4. Lab Control Sample _N/A _N/A
5. Interference Check Sample N/A _N/A . I
6. Matrix Spike _N/A _N/A N
7. Duplicate Analysis 0 0 I
8. . -t S P
g. o — —t—
10. — — _—

0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: \

\
NOTES: _ \
\

o Refer to the corresponding attachments for explanation of any problems.
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Summary Data Report

Raported rasults are wat sample waelght.

Single Shell Tank Project

Tank: 241-U-110
Core: 7
Sagmant: 3

Customar |D} 89-048

Undigested Sample Results

Sampla Duplicata
pH 1254 0 12.79
%Wator 47.20% 47.70%
Fusion Dissolution Results

Sample Duplicate
Fusion Digestion 1.8 g/l 2,22 e/l
Total Alpha 3.18 ucifg 2.50 ucifg
Total Beta 1.56E+03 ucilg 1.59E+03 uci/g
GEA Cs-337 2242 ucllg 23.29  ucilg
Uranium <S5.25E+03 ugly <5.00E+03 uglg

Water Digestion Results

Sample Duplicato

Watar Digastion 85.32 ait 7.78 giL

fon Chromatograph

Fluoride 3.43E4+03 wp/gJ  2.62E403 uglg
Chlorida <1.08E+03 ug/p Uy <1.30E+03 uglg
Nitrate J.95E+04 wuplo T 4.01E+04 ugig
Phosphata 2,25E+04 wuglg T 1.44E +04 uglg
Sulfate <1,0BE+04 ugfg UT <1.30E+04 uglg

Total Carhon 2.09E+03 ug/g J 2.44E+03 uglg

Nota: ICP oslaments that did not mest calibration instrument limits wera not included in this raport.

R Shar

12 -L -2

Acid Digestion

ICP Results

Aluminum
Antimony
Barium
Beryllium
Bismuth
Baron
Cadmium
Calcium
Cerium
Chromium
Coppear
Europicm
Iron
Lanthanum
Lead
Lithium
Magnegium
Manganssa
Marcury
Molybdenum
Nickel
Potassium

Samarium
Salonium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thaorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconlum

LT: Leas Than

NC: Not Calibrated

Sample

76209 uwolgJ”
455 ugfg T~
45 ugig<J
2uglpg T
12709 ug/g 'J"
30 LT (T
14 LT
568 uo/g J
484 LT UT
450 ug/g "
1012 uwglg J
s LT Ul
12131 ug/g :r
50 LT
742 ugig J
1MLT
1155 uglgn‘
5823 uglg Y
1T \JJ
25 ugly J
151 ug/g J°
756 LT
S43 LT T
817 wolg J
65 LT \UJ
860086 ugle J
578 uglg
32t wglo T
97 LT UY
783 uglp J
162 wplg
73 uglo
27 wglo
€091 uglg J~
47 wgla J~
242 ugig T
50 LY UJ

NOT CALC: Not Calculatad

Duplicate

91743 uglg
321 LT
17 uglg
1LT
12057 uglg
28 LT
13 LT
761 uglg

459 LT

492 uglg
1357 ug/g
8 LT
13308 uglg
48 LT
352 uglg
1MLT
13743 uglg
5851 uglg
12 LT
17 LT
105 uglg
717 LT

616 LT
213 LT
62 LT
85640 ug/g
593 ugl/g
2043 uglg
92 LT
148 LT
41 LT
49 LT
12 LT
3856 LT
42 LT
627 uglg
48 LT



RC £
Name QLSW Date 2-=16-92__

QC Check: Holding Time

COMMENTS: _Holding times for ICP elements were within limits. Holding

time was out of procedure Timits for pH, TOC. and IC. The procedure does

not specify limits for % water, It should be noted that there was no

statement of work specifying holding time limits, and the limits in the

0SM procedure may not be achievable for SST core samples and hot cell

prepatation,

ACTION: _Qualify out-of-1imit analytes per OSM procedure:

estimated (J for positive, UJ for non-detects), or unusable (R}).

sampie # constituent value/qual sample # constituent value/gual
FO149 pH J
F0159 TOC J
F J
cl J
NO3 J
S03 J
P04 J

Jof 9



RCRA QC
Name J2 L S?flcbo-m Date¥I1& 92—

QC Check: __Calibration

COMMENTS: _Initial and continuipg calibration are within control for
IcP, IC, TOC, pH. and % water.

\

\

\\

ACTION: None

sample_# constituent value/qual sample # constituent value/qual

4 of 9



R Z T T TA:Y VOO LI

RCRA_QC

Name prS’\MM pate ‘2—(b-F 2

QC Check: ___Analytical Blank _

COMMENTS: _ICP elements are within control limits.

IC_analytes are within control limits.

TOC analysis is within contrel limits.

pH: N/A

% Water: N/A

ACTION: _ None

sample # constituent value/gual sample # constituent

5o0f 9

value/qual



RCRA ()C

Name ﬂJ_Shgum Date > - (692

QC Check: _Laboratory Control Sample

COMMENTS: __No laboratory Control Sample data provided for pH, % water,

JOC, or IC. e ICP elements 1isted below were out-of-limits for

Laboratory Control Sample.

\

ACTION: Oualify out-of-1imit analytes per 0OSM procedure:

estimated (J for positive, UJ for non-detects), or unusable (R).

sample # constituent value/qual | sample # constituent value/qual
FO164 FOl164
Antimony J Samarium ud
Beryllium J Selenium J
Europium N} Silver uJ
Mercury uJ Sulfur J
Tantalum UJ
Thallium J
Thorium J
Uranium J
Vanadium J

6 of 9



RCRA_QC
Name QL— S)/ICLO'?/L pate 2—{6-12_
QC Check: Interference Check Sample

COMMENTS: _ No interference check sample data was supplied with data

package for ICP. IC, TOC, pH, or % water.

\
\

ACTION: _None

sample # constituent value/qual sample # constituent value/qual

7 of 9
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RCRA OC
Name ILL SZ\OUU-M pate 2 —lb6—T2_

QC Check: Matrix Spike

COMMENTS:  No  matrix spike data supplied with pH or % water.

The

ICP elements listed below were out of limits for matrix spike.

TOC and

IC _analytes were within_limits.

\

\\

\

ACTION: _Qualify out-of-limit analvtes per OSM procedure:

estimated (J for positive, UJ for non-detects), or upusable (R).

sample # constituent value/qual | sample # constituent

F0164 Fole4
Aluminum J Samarium
Antimony J Selenium
Bismuth J Silver
Boron uJ Sodium
Calcium J Sulfur
Cerium uJ Tantalum
Chromium J Thallium
Europium N Thorium
Iron J Uranium
Magnesium J Vanadium
Manganese J Zinc
Mercury uJ Zirconium

8 of 9

value/qual

W
AJ
u

[ ) Y Y Y Y Y Y Y
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RCRA_QC

Name p\ LS}'\_MW\ pate S—-|6-~TF2

QC Check:

Duplicate Analysis

COMMENTS: _Duplicate Analyses were within contrel limits for pH, TOC and
9% water. The ICP. and IC analytes which were_out of control limits are

listed below.

The relative percent difference is in parenthesis, with

a RPD < 20 being out of control limits.

ACTION:
estimated {J for positive, UJ for non-detects). or unusable {(R).

Qualify out-of-1imit analytes per OSM procedure:

9 of 9

sample # constituent value/qual | sample # constituent value/qual
FO159 ' Fole4
F J ( 44) Molybdenum J ( 38)
PO4 J ( 61) Nickel J { 36)
Selenium J { 83)
F0164 Sulfur J (153)
Thallium J (136)
Antimony J ( 35) Thoyium J (119)
Barium J ( 90) Tin J ( 39)
Beryllium J ( 67) Titanium J (75)
Calcium J { 30) Uranium J ( 45)
Copper - Jd { 32) Zinc J ( 89)
Lead J (71)
Magnesium J (169)
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Page 1 of 2
OFFICE OF SAMPLE MANAGEMENT ~JER-02-0171__
DATA PACKAGE VERIFICATION CHECKLIST
PRESENT ABSENT

FIELD DOCUMENTATION '

= WHC Chain-of-Custody X

» Request for Analysis X
SHIPPING DOCUMENTATION

» Airbill N/A*

= WHC Shipping Order N/A*

» Signature and Tally N/A*

» HMSR, RSR or Off-site Property N/A*

Control Form (Circle One)

= QOther:
ANALYTICAL RESULTS

» Case Narrative X

s Data Reporting Forms N/A

= Raw Data s X

» Disketie Deliverables N/A

= Sample Receipt Form X

= Laboratory Chain of Custody X

COMMENTS: VERIFICATION BY: DCB

* Samples hand carried to 222-S Laboratory. Shipping documentation not required.

OSM DATA MANAGEMENT ADMINISTRATOR:

Jeapette M Duncan £ 4 7. J)M’fﬁﬂh 3/92.
(Print Name)’ (Sign Name) Date

OSM PROJECT COORDINATOR:”
KURT L STLVERS ‘ﬁu—?‘ > ﬂ&/ﬁu,&d L [-G2

(Print Hame) . (Sign Name) Date
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Page 2 of 2

OFFICE OF SAMPLE MANAGEMENT A
DATA PACKAGE VERIFICATION FORM Terrcut o T

—— ]

VERIFICATION DATE: 03-18-92 NCR NUMBER:

DATE DATA PACKAGE RECEIVED: 9-26-91

SAMPLE DELIVERY GROUP: 222-s5, 89-048, CORE 7, SEGMENT 3, REV. 2

SAMPLE NUMBERS: 89-048.

PROJECT: SINGLE SHELL TANK PROJECT COORDINATOR: LEELA SASAKI

DATA PACKAGE DEFICIENCIES:

SEE ATTACHED LISTS
VERIFICATION BY - DCB

LABORATORY DEFICIENCY RESPONSE DUE DATE:

e —— —— —

OSM DATA MANAGEMENT ADMINISTRATOR:

Jeanette M Duncan %ﬂ@ ., %(’4«. 413/‘?2-

(Print Mame) {Sign Name) ate

OSM PROJECT COORDINATOR: ‘/ ﬂéﬁ_w%
KURT L STLVERS M)ﬂ el o j G2

(Print Name) (5ign kame) Date

i
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GENERAL COMMENT Core 7, Segment 3, Rev. 2, 89-048 :
and Laboratory Chain of Custody are not present in the data package

P24 330, 2alY

DATA PACKAGE DEFICIENCIES
222-S
CORE 7, SEGMENT 3, REV. 2, 89-048

Please submit and paginate as part of the data package.

Page 125
Page 128
Page 131
Page 134
Page 135
Page 155
Page A-2
Page A-4
Page A-6
Page A-7
Page A-8
Page A-9
Page A-11
Page A-13
Page A-15
Page A-16
Page A-17
Page A-20
Page A-29
Page A-31
Page A-33

Bottom of page cut off.
Bottom of page cut off.
Bottom of page cut off.
Bottom of page cut off.

Top of page cut off.
Data printed on top of
Cross-Out not signed a
Cross-0ut not signed a
Cross-0ut not signed a
Cros§~0ut not signed a
Cross-0ut not signed a
Cross-0ut not signed a
Cross-0ut not signed
Data printed on top o
Cross-0Out not signed
Data printed on top o
Cross-0ut not signed
Cross-0Out not signed
Cross-0Out not signed
Cross-Out not signed
Cross-0ut not signed

1

Please resubmit.
Please resubmit.
Please resubmit.
Please resubmit.
Please resubmit.

data. Please resubmit.
nd dated.

nd dated.

nd dated.

nd dated.

nd dated.

nd dated.

and dated.

f data. Please resubmit.
and dated.

f data. Please resubmit.
and dated.

and dated.

and dated.

and dated.

and dated.

Request for Analysis



DATA PACKAGE DEFICIENCIES
222-S
CORE 7, SEGMENT 3, REV. 2, 89-048

23. Page A-33.1 -~ Poor copy quality (too light). Please resubmit.
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0SM RCRA DATA ASSESSMENT

paTE _ % -30-92 SAMPLES/MATRIX _Raw Sample F0149
reviewen By 2L Shausen KOH Fusion F0154
LABORATORY _222-S - Water Digestion _F0159
CASE # _SST-241-U-110 Acid Digestion _F0164

SDG # Core 7. Seq 3, 89-048

DATA ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS _ICP Ic T0C
I. Holding Time 0 X X
2. Calibration 0 0 0
3. Analytical Blank 0 4] 0
4. Lab Control Sample _X N/A - N/A
5. Interference Check Sample _N/A_ N/A _N/A
6. Matrix Spike X 0 _ 0
7. Duplicate Analysis X X 0
8. \ e o
3 | I I
10. 1 - - -
0 = data had no prbb]ems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable
OVERALL ASSESSSMENT: _ ™\

N

NOTES: \\\\\\
o

0 Refer to the corresponding attachments for explanation of any problems.
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OSM RCRA DATA ASSESSMENT

DATE _ 3—30-T2 SAMPLES/MATRIX _Raw Sample F0149
reviewen BY RLShaveq KOH Fusion FO154
LABORATORY _222-S Water Digestion _F0159
CASE # _SST-241-U-110 _Acid Digestion  _F0164
-__-__—-—‘—‘——-..

SDG # Core 7, Seqg 3, 89-048

DATA_ASSESSMENT SUMMARY

QUALITY CONTROL CHECK ANALYSIS _pH % Water
I. Holding Time X 0 I
2 Calibration 0 0 _
3 Analytical Blank N/A N/A ]
4 Lab Control Sample N/A N/A
5. Interference Check Sample N/A N/A _
6 Matrix Spike N/A N/A S R
7 Duplicate Analysis 0 0 ]
8 N R
9 | I .
7
10. _ e
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: \\

\

NOTES: \\
\

0o Refer to the corresponding attachments for explanation of any problems.
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Single Shell Tank Project

Tank: 241-U-110
Cora: 7
Segment: 3
Customar 1D: 89-048

Undigested Samplie Resuits

Sample
pH 1254 T
%Water 47.20%

Fusion Dissolution Results

Sample
fusion Digestion 1.98 git
Tatal Alpha 3.18 ucilg
Total Beta 1.56E+03 uci/g
GEA Cs-137 22,42 uei/g
Uranium <5.25E+03 uglg

Water Digestion Results

Sample
Water Digestion 9.32 g/l
ton Chromatograph
Fluoride 3,43E+03 ugfg
Chloride
Nitrate 3.95E+04 uglg T
Phosphate 2,28E+04 uglgJ
Sulfate

Total Carbon 2.09E+03

Neta: ICP elaments that did not meet calibration instrument limits wara not included in thig report.

Duplicate

12.79
47.70%

Duplicate
2.22 giL

2.50 ucifg

1.58E+03 uci/g

23.29 uci/g

<5,00E+03 ug/g

Duplicate

7.78 g/l

2.82E+03 uglyg

<1.08E+03 uglg U3 <1.30E+03 ugfg

4.01E +04 ug/g
1.44E+04 uglg

<1.08E+04 ug/g UJ <1.30E+04 ug/g

vglg J~ 2.44E+03 ugl/g

RL Shar

12 -{L-92

Summary Data Report

Reported results are wet sampla weight.

Acid Digestion

ICP Results

Aluminum
Antimany
Barivm
Baryllium
Bismuth
Baron
Cadmium
Calcium

Carium

Chromium
Copper
Europium
fron
Lanthanum
Load
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium

Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

LT: Less Than

NC: Not Calibrated

Sample

76209 uglg "
455 uglg T
45 ug/g J
2wl J
12709 uglg Cj'
oL (T
14 LT
568 uglg J
484 LT UJ
450 uglg J
1012 ugfg J°
gLT UJ
12131 vglo J
50 LT
742 uglg J
11 LT
1155 ugfe \J
£823 uglg I
13 LT 3T
25 uglg J
151 uglg J
756 LT

543 LT WY

517 uglg J
65 LT U3
86008 ug/g J
578 uglp
32t wglg J
97 LT UJ
783 uglg J
162 ugly
73 uglg T
27 uglg J
6091 uglg J~
47 uglg J°
242 uglg F
50 LT UJ

NOT CALC: Not Calculated

Duplicate

91743 uglg

321 LTV
17 uplg
1LY
12057 uglg
28 LT
13 LT
761 uglg

459 LT

492 uglg
1357 uglg

13308 uglg
48 LT
352 ug/g
11 LT
13743 uglp
5851 uglg
12 LT
17 LT
105 ug/g
717 LT

516 LT
213 LT
62 LT
85640 uglg
593 ugig
2043 uglg
92 LT
148 LT
41 LT
43 LT
12 LT
3856 LT
42 LT
627 ugly
48 LT



Bad 3504 CBLY

Name p\LS}lﬂfW pate >—16-92 _

QC Check: Holding Time

COMMENTS: _Holding times for ICP elements were within limits. Holding

time was out of procedure limits for pH, TOC, and IC. The procedure does

not specify limits for % water. It should be noted that there was no

statement_of work specifying holding time Timits, and the 1imits in the

0SM procedure may not be achievable for SST core samples and hot cell

prepatation.

ACTION: Qualify out-of-1imit analytes per 0OSM procedura:

estimated (J for positive, UJ for non-detects), or unusable (R).

sample # constituent value/qual sample # constituent value/qual
F0149 pH J
F0159 TOC cd

F J

C1 J

NO3 g

S03 J

P04 J

3o0f 9
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RCRA QC

Name RL S?/LCLUM | pate 31L& 92

QC Check: _ Calibration

COMMENTS: Initial and continuing calibration are within control for

ICP, IC, TOC, pH, and % water.

\ .
\ -
\
5 \

ACTION: _None

sample # constituent value/qual sample # constituent value/qual

4 of 9
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RCRA QC

Name AL Sqébuffk Date 2—l6- T2

QC Check: Analytical Blank

COMMENTS: _ICP elements are within control limits.

IC analytes are within control Timits.

TOC analysis is within control limits.

pH: N/A

% Water: N/A

ACTION: None

sample # constituent value/qual sample # constituent

50f 9

e

ual
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RCRA QC

Name !QZ_SA@U{/I pate % —Il6—-92

QC Check: _laboratory Control Sample

COMMENTS: No Laboratory Control Sample data provided for pH, % water,
T0C, or IC. The ICP elements Tisted below were out-of-limits for

Laboratory Control Sample.

\
\

ACTION: Qualify out-of-T1imit analytes per OSM procedure:

estimated (J for positive, UJ for non-detects)., or unusable (R).

sample # constituent value/qual | sample # constituent value/qual

F0l64 : F0164

Ant imony J Samarium ud
Beryl1Tium J Selenium J
Europium UJ Silver Ud
Mercury ud Sulfur J

: : Tantalum UJd

Thallium J

Thorium J

Uranium J

Vanadium J

6 of 9
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RCRA QC

Name D\L S?/IW’L pate 2—[6-T2_

QC Check: Interference Check Sample

COMMENTS: _ No interference check sample data was supplied with data
package for ICP, IC, TOC, pH, or % water.

i
\
\
\

ACTION: None

sample # constituent value/gual sample # constituent value/qual

7 of 9



RCRA 0QC

Name KL SZ«OV\)-M pate o> —Llb—T2_

QC Check: Matrix Spike

COMMENTS: No matrix spike data supplied with pH or % water. The

ICP elements listed below were ogut of Timits for matrix spike. TOC and

IC analytes were within limits.

\ .
\
\

ACTION: _Qualify out-o?-]imit analytes per OSM procedure:

estimated {J for posjtive, UJ for non-detects). or unusable (R).

sample # constituent value/qual | sample # constituent v ual
FOi164 F0164
Aluminum J Samarium ud
Antimony J Selenium J
Bismuth J Silver ud
Boron ua Sodium
Calcium J Sulfur
Cerium UJ Tantalum U
Chromium J Thallium
Europium U Thorium
Iron J Uranium
Magnesium J Vanadium
Manganese J Zinc
Mercury uJ Zirconium
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RCRA QC

Name }Q\LS}\M - pate 5—16-92_

QC Check: _ Duplicate Analysis

COMMENTS: Duplicate Analyses were within control Timits for pH, TOC and

% water, The ICP., and IC analytes which were out of control limits are

listed below. The relative percent difference is in parenthesis, with

a RPD < 20 being out of control limits.

ACTION: _Qualify out-of-limit analytes per OSM procedure:

estimated (J for Dositibe, UJ for non-detects)., or unusablie (R).

sample # constituent value/qual | sample # constituent value/qual
FO159 FO164
F Jd ( 44) MoTybdenum J ( 38)
P04 J ( 61) Nickel J ( 36)
Selenium J ( 83)
FO164 Sulfur J (153)
Thallium J (136)
Antimony J ( 35) Thorium J (119)
Barium J { 90) Tin J ( 39)
Beryllium J ( 67) Titanium Jd ( 75)
Calcium J { 30) Uranium J ( 45)
Copper J ( 32) : Zinc J ( 89)
Lead Jd (71)
Magnesium J (169)

9 of 9
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INTRODUCTION

Westinghouse Hanford Company 222-S/RCRA Analytical Laboratories are supporting
the characterization efforis of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the Waste Characterization
Plan for the Hanford Site Single-Shelled Tanks (WHC-EP-0210).

Tank 241-U-110 has a 500,000 gallon capacity, construction was completed in 1944.
The tank received first cycle waste, REDOX high-level waste, coating waste, and
laboratory waste until 1975.Between July 7, 1975 and February 2, 1976, P-10 pumps
were installed, and 41,700 gallons of liquid waste were pumped from the tank.
Tank 241-U-110 still contains an estimated 195,000 gallons of waste.

The Analytical Laboratories perform all analytical analyses to the specifications
of WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002 the following
laboratory policies are being followed. Spikes are performed on either the
undissolved sample, or the sample after dissolution as directed by the chemist.
If the spike addition is found to be Tess than 20% of an analyte concentration,
the spike recovery is not reported due to errors introduced by the precision of
the sample analysis. The concentration of spike additions will be re-evaluated
before the start of phase 1C. Two spiking routines are being used during phase
1A and 1B. For the following analyses, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is spiked
and digested independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radioisotopic
analyses and other analyses not specified above, the spikes were performed by
spiking an aliquot of samplie after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun”.
Laboratory travelers are issued using a computerized routine according to a
"sample point”. This sample point label (segment-n) on the Laboratory travelers
and on the GEA analysis reports has no relationship to the sampling activities
or the sample identification. All results in this data package relate only to
the sample identified as segment 3 from core 7 taken from tank 241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organic from the normal paraffin hydrocarbon present in the
samples. The results from the organic analysis will be provided when available.

Sampies analyzed for Total Carbon between November 1, 1989 and February 22, 1990
were not acidified. When samples are not acidified the results from this method
include Total Organic Carbon, Carbonate, and dissolved carbon dioxide from the
air. The validity of these analyses are subject to interpretation. The Total
Organic Carbon procedure will be corrected by acidification of all future sampies
and these analyses will be repeated whenever possible.
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A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples losi moisture during the process of aliquoting and
weighing the sample for digestion. The percent moisture was determined at the
earliest opportunity so any errors introduced by the loss of moisture will bias
the results high. Performing the analysis on the sample after removing the
moisture resulted in increased radiation exposure of approximately tenfold. In
order to reduce and control radiation exposures to laboratory personnel, the
samples were not dried before aliquoting and digestion.

This report is formatted into sections corresponding to the type of dissolutions
performed prior to analysis. A brief summary of analytical results is reported,
followed by calibration data and an analysis batch report. Any notable
observations regarding an analysis are noted on the batch report for that
analysis. Copies of laboratory travelers can be found in Appendix A.

This revision has been issued to correct errors found in the initial Single Shell
Tank (SST) 241-U-110 data packages previously released. A formal technical
review was performed on all of the data contained in the SST-241-U-110 data
packages. The review identified errors due to data transcription, calculations,
faulty spreadsheet and electronic reprocessing of original data scans. The
errors have been addressed and corrected. Any changes in pagination are a result
of data correction and realignment of sections of data.

Ion Chromatographic Analysis {Dionex) discrepancies were noted. The calibrations
and sample chromatagrams were electronically reprocessed to produce a clear copy
for duplication purposes. Not all raw data files could be reprocessed using the
same initial parameters, and therefore the concentration values listed on the
chromatograms are slightly different from those listed on the Taboratory
travelers. These discrepancies are due to program differences. The value listed
on the traveler is correctly reported.

Gamma Energy Analysis (GEA), using the Jupiter GEA system, performs a peak
analysis on a spectrum and subtracts a background spectrum when the sampie is
analyzed. When a report is generated at a date other than the original
processing date, any subsequent report will vary due to Jupiter GEA system
reconstructing the spectrum each time a report is generated from stored spectrum.
The variance between the original value listed on the travelers and the
reprocessed value is small. The value listed on the traveler is correctly
reported.

Some Inductively Coupled Plasma (ICP) analysis data was found to include one or
more of the following: incorrect reporting of sample and duplicate results due
to inconsistent use of dilution factors; data transcription and calculation
errors. These problems were compounded by computational errors due to a flaw in
the spreadsheet program utilized for data reduction.

To correct these errors, the equations and format used to report the ICP data
were reviewed for each package and approved by the Laboratory Computer Control
Board (LCCB). The concentrations, determined by the ICP that were below the
instrument detection 1imit, were reported in the summary as "less than" values
calculated from the instrument detection Timit and the sample preparation
information. Transcription and calculation errors were corrected.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(‘l)‘Shipment Number i" DZI:' 8 Z (2) Sémple Number é E -ﬂ_i[oo’ {3) Supervisor D"C 141/4/&4
(4) Tank / [0 (7 (5) Riser _~ ¥ 7 {6) Segment ﬁ_’% (7) Cask Serial Number __ /2 (g,{ ,

Radiation Survey Data: {8) FIELD (20) - LABORATORY (%) Shipment Description:

Over Top Dose Rate r ?m ;/[:jﬂ : 5 fh% 7 A. Work Package Number HOEG-I095 5 W
Side Dose Rate 5 MV{M/ 7 m/),dé L B. Cask Seal Number : ‘For Future Use
Bottom Dose Rate 2 J WA V’ZM _dm % ﬁ 4 C. Sampler Number Used ' 5’ _2

[ 421407

Smearable Contamination L D. Date and Time Sampler Unseated
(a!p ha) (alpha) E. Expacted Liquid Content jg
F. Expected Solid Content @ %

be gamma} eta gamma)
ﬁ%@) M G. Dose Rate Through Drill String [Om T
(Sighature) (Signature H. Expected $Sample Length { ? ¢/
(10) INFORMATION ﬂndude statement of laboratory lesls ta be performed.*)
(o0 P07, wHe~-EL 52/ ‘Q%HPZ? Czé:¢4bcZé%z%»ii%an_4ﬁzé:A-/ﬁé' A,
Wonnd £ L. il 74

*Reference laboratory work request, if available.

Comments:

{16) RECIPIENT NAME {17) DATE AND TIME

{11) POINTOF ORIGIN | (12)5 (oateanotme | {14)DesTNATION AND
pill-d DLty | S 2252, |\ Wae Boye iy
//ﬂ ERSIGNATURE ﬂ“? ﬁ‘?y M___ yrsmmwﬁt ///// 7
M%«E 50 2 ' @_%féu___z@&_._
Record?

{15) Seal intact Upon Release? | {18) Se;Intgg Upon Receipt? {19) Seal Data Consistent with 1
Shipment No. Sample No.

@ES Ll No ﬁYes L1 Ne- ﬂYes ' [ No ﬂ‘(es ] N‘_’

LhQdvape s
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Single Shell Tank Waste Characterization
Summary of Core Sample

10

Tk ID: | 241-U-110 Date SaweLing Inrriaten:| 11-15-89
Riser ID: | 7 Dare Sawpring Cowprerens| 11-16-89
Core ID: | #7
"SEGMENT SeGMENT

Lab Serial No. FO197 Lab Serial No.

1 Customer ID No.  89-048 8 Customer 1D No.
Last Sagment? NO Last Sagment?
Lab Serisl No. FO125 Lab Serial No.

2 Custamer D No.  89-047 9 Customaer {D No.
Last Sogmont?  NO Last Segment?
Lab Seriai No. FO149 Lab Sarisl No,

3 Customar |D No.  83-048 . 10 Customer 1D Na.
Last Segment? NO Last Sagmomt?
Lab Sarisl No. 0173 Lab Sarial No.

4 Customor ID No.  89-049 11 Customar ID No.
Last Sogment?  YES Last Ssgment?
Lab Serisl No. Lasb Sorial No.

S Customer ID No. 12 Customsr ID No,
Last Segment? Last Segmont?
Lab Serial Na, Lab Searial No.

4 Customer ID No. 13 Customer 1D No.
Last Ssgment? Last Segment?
Lab Serisl No. Lab Serial Nao.

7 | customer I No. 14 | customer 1D No.
Last Segment? Last Sagmant?

SET-T Rov. C 0/7130  Intonm
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Single Shell Tank Project

Tank: 241-U-110
Cora: 7
Segment: 3
Customar iD; 89-048

Undigested Sample Results

Sample
pH 12.54
%Water 47.20%

Fusion Dissolution Results

Sample
Fusion Digestion 1.28 g/l
Total Alpha 3.18 uci/g
Total Beta 1.58E+03 ucifg
GEA Cs-137 22,42 uci/g
Uranium <5.25E+03 ug/g

Water Digestion Results

Sample

Water Digestion 9.32 g/l
lon Chromatagraph

Fluoride 3.43E+03 uglg
Chlorida <1.08E+03 ug/g
Nitrate 3.95E+04 uglg
Phosphate 2,285E+04 uglg
Suifate <71.08E+04 ug/g
Total Carbon 2.09E+03 ug/g

Dupiicate

12.79
47.70%

Duplicate
2.22 gil

250  uci/g
1.58E+03 uci/g

23.29 ueifg

<5, 00E+03 ug/g

Duplicate

7.78 giL

2.62E+03 ug/g
<1.30E+03 uglg
4.01E+04 uglg
1.44E +04 ugl/g
< 1.30E +04 uglg

2.44E +03 ug/g

Summary Data Report
Reportad results are wet sample weight.

Acid Digestion

ICP Results

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium

Cearium
Chromium
Copper
Europium
lron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium

Samarium
Selenium
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Tharium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

LT: Less Than
NC: Not Calibrated

Sample

76209
455
45

2
12709
30

14
568

484
450
1012
2
12131
50
742
11
11586
5823
13
25
151
756

543
517
65
860086
578
3
97
783
162
73
27
6091
47
242
g0

NOT CALC: Not Calculated

Note: ICP elements that did not meat calibration instrument limits were not included in this report.

12

ug/g
ug/g
ug/g
ug/g
uglg
LT
LT
ug/g
LT

ugly
ugl/y
LT
ug/g
LT
uglg
LT
uglg
ugl/g
LT
ug/g
ug/g
LT
LT
ug/g
LT
ugfg
ug/g
ug/g
LT
ug/g
ug/g
ug/g
ugig
ug/g
uglg
ug/g
LT

Duplicate

91743
321
17

1
12057
28

13
781

459

492
1387

13308
48
352

n
13743
5851
12

17
108
717

5186
213
62
85640
593
2043
92
148
41
49
12
3856
42
627
48

ugfg
LT
ug/a
LT
ug/o
LT
LT
ug/g
LT
ug/g
uglg
LT
uglg
LT
ug/o
LT
uglg
uglg
LT
LT
ug/g
LT

LT
LT
LT
ug/y
uglg
uglg
LT
LT
LT
LT
LT
LT
LT
ug/g
LT
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Single Shell Tank
Extrusion of Segment -- Physical Tests

Las Secwent SeriaL #: F0149 Customer ID: 89-048
AnaLYsT: Richard L. Weiss Date Exrruoep: November 21, 1989
Dratuaste Lieurp Liquid Submitted for Segment Analysis? -- NO
Gross <10ml TARE Net
SerIAL Date/Tive Estivaten
SpecIFIC CALCULATED

Aepearance of Liourn:

No liquid was collected

DiMensions oF SEcMENT

Remaris None

Completed Segment Cbtained? No | Lengty: 60 in

CaLcutaten VoLume:

4.7 in?

APPEARANCE OF SoLIDs:

Sample_dark brown except for bottom chunk (which

is medium brown) of about 3/4 inches. Granular texture throughout

the sampie with some hard "bits".

Semi-cohesive consistency with

bottom portion much less cohesive than rest of sample, almost runny.

PenetrRoweTER | 9.37 bs/sq in | Rewarks: None
HomogeENTZATION
Procepure: TO38A-00712 Revision: F | Quawrity ofF Materiar: 118.09 Graus
Date Homocenizen: 12-29-89 Tive Homosen1zep : 5.0 Misures
OPERATOR : John R. Smith
LaBoratory Novesook REFERENCE WHC-N-313-4 14
Natsbook No. Page No.

1.3 Rev. B 017750 Tntenm
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Single Shell Tank

Segment -- Subsamples

Lag Secuent SeriaL #3

r0149

VouatiLe Oreanic AwaLvsis

Customer ID: 89-048

VOA Sampre

Las Sertal #: 89-048-77 Date Sampep: 11-21-89

Sample shipped to PNL

Particte Size Distrisurion Awavysis

Particte Stze SawpLe

Lag SeriaL #: F0149

Dare SampLeno: 11-21-89

Homogenized Solids

Unpreestep Sovins AwALysis

Lagoratory Seriat Numser For SampLe: F0149 Date SampLep: 12-29-89
Lasoratory SeriaL Numeer of DupLicate Sawere: FQ150

Fusion AwaLysis oF Sorips

Lasoratory Seriat Numser oF SampLe: FO154 Date Sameep: 12-29-89
{asoratory Serrat Numeer oF Dupricate Sawere: FOQIS5

Lagoratory Seriat Numser oF SPIKED SAMPLE: F0156

Acto Dicestion AwALvsis oF SoLips ,

Lasorarory SemriaL Numssr oF SAMPLE: F0164 Date Sampten: 12-29-89
L asoraToRY Seriat Numser oF Dupricate Sawete: FO0165

Lasoratory SemiaL Numeer oF Spikep SawpLE: F0166

Warer Dicestion Amacysis ofF SoLips

i asoratory SeriaL Numssr oF SaMpLe: F0159 Date Samwpren: 12-29-89
Lasoratory SeriaL Numeer oF Dupricate Sampte: FO160

Lasoratory SeriaL Numser oF Seikep SaMpLE: FOlbl

Laboratory Notebook Reference WHC-N-313~4 14

Notebook No. Page No.

SST-5 Rev. D 9/7/90 Intonm
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The photocopies on the following pages 17 to 20
are the best copy available from originals of poor

reproducible quality.
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SAMFLE NAME BET BOOOOT74,FOL14F . HRO « 5BK

FILE hAME FOL49.002
DATE r 3o/11/71989 1 ACE. RAMBE ¢ 0,560 ! COUNTS 1 7708y
TIME : 13:59 i ACR. MODE : SAMFLE P BuNLF. 1 0.56
CONFIG. s 1 (0.7 51) I ACO. TIME : 385 SEC i 5.D.U. r F1yw
CELL TYFPE r MAGNETIC (2)] SAMFLE SIZE 5 4 ! CONCENTR.: &6.7E+0LH #/ml
SAMPLE TYPE @ REGULAR P RER. CONF. o RE.00%A) | SOLIDS : 1.6E-0D2 %
MEAN Diameter 5.D.
Mumber, Length : 1.49 Em 1.464 Pm
Number: Area . 2.22 pm 1.79 Em
Mumben- s Volume : 3.99 Pm Eobds Bm
Length, Area s 3.2%9 Pm 4.48 pm
lengths Volume : S.36 Hm .02 Pm
Arear Yolume b P40 Em 12.0% Pm
Velume: Moment H 24.94 Bm 18.19 Hm
MEDIAN Diamebter MODE CONFIDENCE
Mumber s .93 Em 0.55 Pm 1GQ0.,00%
frea : 4.81 Km 4.84 ¥m FOLTTN
Volumes 2 21.80 pm 431 .93 Bm PP .70

Hrun Sus,oa-»s.r;» ~ Sone bullef a./o/n cuvlllo correqd.,
Sarfreled /f&,gr.:a well 1n H,O0 ~ ni/ aﬂ/amma‘m.‘n

ANl partreles €180 ot

17
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GAMPLE NMAME @ S8T,R000074,FO149,H20 58K

FILE MAME 2 FO149.0082

D L L Ty S S ——— — — e e o B (44 B84 Bt bk b kb e g P B R P i PR S St S e M — et magn g rare o seos ey

ACE. RANGE

DATE nodosti/irae | T 0.5-60 i COUNTS 2 77089

TIME s 13:59 Voattt. MODE : SAMPLE P B.NLF. r 0.54

CONFIG. s 1 (0.7 81) I ACE. TIME : d85 SEC ! S.D.U. : 0199

CELL TYFE » MAGNETIC (3)! SAMPLE SIZE 1 4 1 CONCENTR.: &.7E+046 #/ml
SAMPLE TYFE : REGULAR i RER. CONF. r P5.00U%V) i SOLIDS t 1.&E-02 %

P et Bt S S i P S S S P s, i P B S SR D b bbb S b bk e S b e e ot e v s e — e e s A O 4R 1 e vt e e e L 2 B s R St A ek s dred b e e

PROBABILITY NUMBER DENSITY GRAPH

Name: SST,BBBB876, FB143,H28, SBK Local Median : ©.93m
6.7E186 B/mlC 99.72) Local Hean(nl): 1.44m
Mode at B.78 Local §.D.(nl): 1.3Z2m

{{ SCALE RANGE (). 8 - 10 » Local Conf(nl):108.08
25.62-1

22.52—1
ZB.Bz—{ u
1?.5:¢~JI -
15.82-}
12.52-:
IB.Bxﬂ
?.52—:
5.0
2.5:4—*r

B. 84—~
8

l
|
|
!
|
|
1
|
]
;
|
|
|
l
r
r
|
|
|
)

T | l |
6 T 8. 9 18

Size (in microns)
Linear Scale

13



HAMPLE NAME =

FILE NAME 1 FO149,002
DATE ¢ 30/11/71989
TIME r 1359
CONFIG. : 1 (0.7 S
CELL TYFE 1 MAGNETIC (3)
SAMFLE TYFE : REGULAR

SET BOOQOT7H.FG149 HE0 . SR

RANMGE

: 0.5-60 COUNTS

vt i e i i . Pl LA, bbb b b b e e e e it e S Y e A e o T 1 A S B A e Sy e e ——

Hame:

6. 75486 W/mlC 99.72)

SST, BB8AR76, FB149,H28, SBK

HE T H s 77089
! ACE. MODE r SAMPLE ! 5.N.F. : 0.54
{ ACR. TIME » 385 SEC i 5.D.U). : 5199
1 BAMRPLE SIZE & 4 i CONCENTR.: &.7E+04 #/ml
i REG. CONF. : T.00%LV) i\ SOLIDS 1 OE~-02 %
PROBABILITY NUMBER DISTRIBUTION GRAPH
Local Median B.93m
Local Mean(nl): 1,44
Local 8$.D.(nl1): 1,32pm

{{ SCALE RANGE (pm): 8 - 18 >}

188
98, Bz—;
83.32-1
?B.SZﬂ
ﬁﬁ.ﬁzﬂ
58.82—1
40. 84—
30.02-{
ZB.ﬂz—{
lﬂ.ﬂz-{

19

Local Conf(nl): 100,88 2

Size (in microns)
Linear Scale
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ETAT IST IS

SAMELE NAME 2 85T .BOOCOT74.FOL4P,H20 .88k

FILE NAME FOLl4%.00]
DATE : 39/11/198? ! ACRH. RANBE @ ©.5-150 i COUNTS 7 HBROLZ
TIME r 13:46 ! ACR. MODE : SAMPLE LI I | Y T 0.6
CONFIG. r 1 (0.7 51 P ACR. TIME t 411 SEQ i §.D.U. : 4978
CELL TYPE ¢ MAGNETIC (3)!1 SAMFLE SIFE @ & ! COMCEMTR.: &6.1E+06 #/ml
BAMFILE TYPE @ REGULAR I RERD. CONF. 3 93.00% (V) { 50LIDS : 2.2E-08 Y%
MEAN Diameter 5.D.
Muambery Length H 1.54 Em 1.74 pm
Numbers Area : 2.33 Km 1.91 Pm
MNumber . Yoelume H 4.07 Pm J.07 m
Lengih, Area 3 J.31 Em e & Rif
Lerngth, Volume s b.61 Piir &.39 HBm
fArea. Yolume : 12.43 Em 17.87 Hm
Volume, Momernt H 38.13 Hm 30.56 Em
MEDIAN Diameter MODE COMFIDENCE
Number L] 0.94 PUm 0.75% Pm 100, 00%
Area : Yedd Pm 4.7%5 Pm Bé&H L 7HY
Vo lume : 37.14 pPm 4T .76 Pm A kA

20 ]
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Faar@yrtticle Si= P L owr = oes v

EROCESS CHEMISTRY LaBhSsS BT IOl B o andal ST e
N S R P S FR e A Oy '

SAMFLE MAME : SST.BOQOOT74.FO14F,HEO0, 50K

FILE MNAME 1 FOl49.001

DATE ACR. RANGE : ©.5-130 COUNTS : 82012

s 30/11/71989 ) t
TIiME s 13:46 | ACR. MODE : SAMFLE I S.N.F. r D.&8
CONFIG. : 1 (0.7 St) | ACE. TIME : 411 SEC | S.D.U. : 4978
CELL TYPE : MAGNETIC (3)1 SaMPLE SIZE @ 4  CONCENTR.: &.1E+04 #/ml
S&MFLE TYFE @ REGULAR ! REG. CONF . : QT.00% (W) i BOLIDS H R.2E-02 %
PROBABILITY VGLUME DENSITY GRAPH

Name: $887,38080876,F8149,128, $BX Median : 37.14pm

2.2E-84 ce/ml(16@.82) Mean(nv): 4.87pm Hean{um): 38.13m
Mode at  3.75 $.0.{mw}: 3.87m $.D.(um): 38.56p

{{ SCALE RANGE (pm): ADJUSTED » Conflva): 99.31

19.32-1

9.82- [T

B.Bz-j

?.Bz-i

6. 8z~ ]

5.8z _

4,827 | | 17 IR

3.82-:

2.8%

1.8 H

8.8z Lo - T T T i

A 13 26 39 52 65 78 91 184" 117 134

Size (in microns)
Linear Scale

21
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Far-ticlse Sa = Frra Lowe ooese

FROCESS CHEMISTRY LaEaSsS FaR T ICL e oMl wES T 5
AWAT Sy BT MRS 0 ) O

SAMFLE NAME @ SST,BOOOO74.FO1492,HE0 5Bk

FILE NAME ¢ FOL4%.001

- - — — - —

DATE p 30/11/128%9 1| ACE. RANGE @ 0.5-130 i COUNTS r 82012

TIME r 13144 | ACR. MODE : SAMFLE i S.N.F. : Q.62

CONFIG. 1 1 (0.7 51) ! ACR. TIME 1 411 SEC I S.D.U. : 4974

CELL. TYPE : MAGMETIC (3)%1 SAaMPLE SIZE : 4 i CONCENTR.: &.1E+04 #/ml
SAMPLE TYFE : REGULAR { REG. CONF. @ 20.00UV) ¢ B0OLIDS s BLBE-02 4%

PROBABILITY VOLUME DISTRIBUTION GRAPH

Name: SST,BBE8B76,FB149,H28, SBX Hedian : 37.14ym
2.2E-04 cc/ml(188.8%) Hean(uv): 4.87rm Hean(um}: 38.13pm
S.B(wv): 3.87m S.D.{vm): 38.56mm

(( SCALE RANGE (pm): ADJUSTED >> Conf(vm): 99.31 %
188‘/:—1 '

98.6:{-:
HB.Bz-"
?B.B:!.—:
68. 82~
58.8‘/.-1
4B.Bz—‘|
38.3:4-:
ZB.B:c.-:
ia.ﬁx-:

B.82

- 1 ]
B 13 2 39 52 65 @ 91 184 117 130

S8ize (in microns)
Linear Scale

22
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Single Shell Tank Project

Tank: 241-U-110
Core: 7
Segment: 3

Customer ID 89-048

Laboratory ID:

pH

Laboratory ID:

%Water

Check
Standard

F0100

101.00%

F0100

96.63%

Untreated Sample Results

Blank Sample
Fo121 F0149
6.83 12.54
F0309 F0149

6.5 mg 47.20%

Sample
Duplicate

FO150

12.79

F0150

47.70%

Check
Standard

F0292

100.90%

F0292
96.80%



CELERTANISY

Las Secment Senia. #:F0149 Custower 1D:89-048
InsTRUMENT N/A El;mA[IIg;ysis of the Solid
Proceoure/Rev__ | LA-212-103/A-0 P
TECHNOLOGIST Mary Franz
Date January 02, 1990
TEMPERATURE 23.6 C
Starting Time 1530
Enp1nc_Time 2000
CHEMIST R. E. Brandt

Descriprion Las ID DescripTioN Las ID
1 Initiasd LMCS Check Std, FO100 12
2 Reagent Blank FO121 13
3 | Sample 89-045 FO101 14
4 | Duplicate Ssmple  89-045 FO102 15
5 Sample 89-047 FO126 18
8 Duplicata S I 89-047 FO126 17
7 Sampls 89-048 FO149 18
8 Dupifcate Sampla 85-048 FO150 19
9 Sample 98§-060 FO2B9 20
10 Duplicate Sample B89-060 F0280 21
11 Flﬂll_lAIrGS Chack Std. F0292 22

Privary Book # Secono Book # Tuiro Br# Finar Vou.

Stanoaro Type & Aviavor Vou. & Aviouor Vor. | & Atar.Voi.] oF Sm,
LMCS Check Standanrd l F2C11A/5.0ml 5.0 ml

55T-102 Rev. F 9/7/80 Interim
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Analytical Batch

Lag Secsent SeriaL #:FQ149

INSTRUMENT N/A

Procepure/Rev | LA-564-101/D-0
TecHNOLOGIST R. D. Hale

Date January 3, 1990
TEHPERATUI.!E 120 C

Starring Time

1100 01-02-90

Custower ID:89-048

% Water in Sample

| LMCS Check Standard

Evorng Time 1100 01-03-90
Chemist R. E. Brandt
DescrIpTION Las ID DescripTion Lag ID
1 Initial LMCS Chack Std. FO100 __L%
2 Reagent Blank FQ309 13
3 | Sample 89-047 FO125 14
4 Duplicats Sampla 88-047 F01268 15
5 | sample 89-048 FO149 18
8 Duplicate Sampie 89-048 FO150 17
7 S B88-050 FO289 18
8 Duplicats Sampila 89-050 FO290 19
] Sample 80-045 FO101 20
10 Duplicate Sample 89-045 FO102 21
11 | Einst LMCS Chock Std. FO292 22
Primary Boox # Seconp Book # Tairo By Finar VoL.
Stanparp Type & Aviouor Vou. & Avtouor Vo.. | & Atar.Vo..| oF Swo.
" 11C11AGH.Oml 1.O0m

S5T-102 Rev. F 9/7/90 Interim
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer ID:

Laboratory ID:
Fusion Digestion
Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA (Cs-137

Laboratory ID:
Uranium

241-U-110
7

3

89-048

Check
Standard
N/A

N/A
FO105
111,80%
98.80%

FO129
98.10%

FO105
98.70%

* Spike Too Low To Calculate.

Fusion Analysis
Laboratory Results Of Solids
Units Are Sample Wet Weight

Blank Sample Sample Spike of
Duplicate Sample
F0168 FO154 FO155 N/A
Complete 1.98 g/L 2,22 g/l N/A
F0O308 FO154 FO155 F0296

<1.00E-04 ucifl. 3.18 uci/g 2,50 uci/fg 97.00%
<2.58E-04 uciflL 1.56E+03 ucilg 1.59E+03 uci/g *

F0308 F0O154 FO155 F0296
2,49E-01  ucill. 2242  ucifg 23,29 ucilg 99.15%

FO120 FO154 FO155 F0108
<1.04E+04 ug <b.25E+03 ug/g <5.00E+03 ug/g 1.71%

Check
Standard
N/A

N/A
F0297
100.30%
96.50%

F0297
99.10%

FO297
108.30%

W97 5T i

3=
.
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Single Shell Tank Project

Tank:

Core:
Segment:
Customer 1D:

Laboratory ID:
Fusion Digestion
Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

241-U-110
7

3

89-048

Check
Standard
N/A

N/A
FO105
111.90%
98.80%

F0129
98.10%

F0105
98.70%

* Spike Too Low To Calculate.

Fusion Analysis
Results of the Laboratory Digestions

Blank Sample Sample
Duplicate
F0168 FO154 FO155
Complete 1.98 g/l 2.22 gll.
F0O308 FO154 FO155

<1.00E-04 uci/L 6.30 uci/L 5.54 ucifL
<2.68E-04 wuci/L 3.09E+03 uci/L 3.53E+03 uciiL

FO308 FO154 FO155
24901 ucifl. 44,40  ucill 51.70  ucifl

F0120 FO154 FO155
<1.04E+04 ug <1.04E-02 gl <1.11E-02 g/l

Spike of
Sample
N/A

N/A
F0296
97.00%
F0296
29.15%

F0108
1.71%

Check
Standard
N/A

N/A
F0297
100.30%
96.50%

F0297
99.10%

F0297
108.30%

07" 4 /88 i

B



Analytical Batch

Las Secuent Seriar #:F0149 Custouer 1D:89-048
INSTRUMENT N/A Fusion Dissolution
Procepure /Rev |.A-549-141/A-0
TecuNoLOGEST R. D. Hale

Date January 03, 1990
|_TEMPERATURE 23 C

StarTIng TiMe 1000

Exoine Time 1200

CHEMIST S. A. Catlow

DESCRIPTION Las ID DescrIPTION Las ID

1 Raagent Blank F0168 12
2 Sampla B89-045 FO108 13
3 Duplicats Sample 89-045 FNO07 14
4 | Sampie §9-047 F0130 15
B _Dlﬂa‘t& Sample 89-047 FO131 . 18
] Sample 88-048 FO164 17
7 Dl.lEi[catn Sampla 88-048 FO156 18
8 Sample 88-050 FO294 19
9 Duplicata Sampls 85-050 FO236 20
10 2
11 | 22

Paimary Book # Seconn Book # Twirn Bx# Frua Vor.
Stanparo Tyee & Aviouor Voo, & Avrcuor Vor. % Acar.Vor.| or Sm.

N/A

SST-102 Rev. F 9/7/90 Interim



Analytical Batch

Lae SeeMent SeriaL #: F0149 Customer ID: 89-048

INSTRUMENT WAQ3415 TOTAL ALPHA & TOTAL BETA
Proceouee/Rev| LA-508-101 / C-1 = FUSION DISSOLUTION ANALYSIS
Tecunorosist | J.A. Hopkins

——— Detector #18
Dare 01-05-90 '

| Toecnee | 70 F ot aer Saeles ralativs fe 101,
Srarving_Trwe} 09:30 ;?ztp;‘-54a-1o1 due to varying sample mount
Evorne Tive | 14:00
CHEMIST S.A. Catlow

DESCRIPTION Las 1D DescrIpTIoN Las 1D
1 INITIAL LMCS CHECK STANDARD FO105 12 FINAL LMCS CHECK STANDARD FO297
2 REAGENT BLANK FO308 i3
K] SAMPLE 89-045 FO106 14
4 DUPLICATE SAMPLE 89-045 FO107 16
5 SAMPLE 89-047 FO130 18
3 DUPLICATE OF SAMPLE 89-047 FO131 17
7 SAMPLE 89-048 FO154 18
8 | DUPLICATE OF SAMPLE 89-048 FO155 19
] SAMPLE 89-050 F0294 20
10 DUPLICATE OF SAMPLE 89-050 F0285 23
11 SPIKE OF SAMPLE 89-050 F0296 ! 22
Stakparp Tyee Primary Book # Secono Book # Tuiro Boox # FinaL VoL.
& Avicvor Vo, & Aviavor VoL. & Avtovor Vo, ofF Stp.

LMCS CHECK STD 83844 /10 mL NIA
SPIKE OF 89-050 83844 /10 mL FO294 / 100 mL N/A

SST-102 Rev. | 10/2/90 Intetim
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Single Shell Tank

Calibration Record

. — —
——_ e ——————

ANALYTE: Co™®

PROCEDURE £Q-508-002 Revision: A-0
InstruMent:  Detector #18 Property Numser: WA93415
‘Tecunotosist:  R.A. Jones Pavrort Nuwser: 65801
Dare; June 28, 1989

CaLieraTion Svanoare ID: 100B40A2; 100B4081; 100B40C1; 32B40A4; 32B40B3;
32B40C4; 32B40A5; 32B40B6; 32B40C5

AnaLyTe CONCENTRATION S N/A

Type oF CALIBRATION: Efficiency . _
35T~ ov. {Dra T Intenm - -

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18
2",5" STD TIME ZERQ DATE (HD): 15883
RADIONUCLIDE:  Co-60 1" STD TIME ZERO DATE (HD): 16573
HALF LIFE: 1925 DATE COUNTED (HD): 16347
COUNT TIME: 5 DATE COUNTED 1" (HD)
CPM BKG: 5

CPM 1" BKG:

CALIBRATED BY: RA JONES HD 0 = 09/25/44

NOTE: Date of calibration for two inch and five inch size discs
is a counting room error. It should read 06-28-89 not
06-28-80. ’

32
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COUNTS @ COUNTS @ COUNTS @ COUNTS @

STANDARD SIZE DATE TIME
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.
32B40A4 2 06/28/80 1519 95552 95030 96367 94943
3284083 2 06/28/80 1515 179993 179923 180564 179845
32B40C4 2 06/28/80 1521 266251 266109 266791 262848
32B40A5 5 06/28/80 1526 80056 79664 81559 79720
32B40B6 5 06/28/80 1531 159760 162820 161429 163674
32B40C5 5 06/28/80 1536 234482 235955 237348 236432
STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM
100B40A2 1" 67290 0 0.00 0 0.0000
100B40B1 1" 137800 0 0.00 0 0.0000
100B40C1 1" 199700 0 0.00 0 0.0000
AVERAGE, 1" = 0.0000 +/- @95% 0.0000 ERR % ON 06/28/89
STANDARD . STD AVE DECAY DECAY CORR EFFICIENCY
1D VALUE CPM CORR CPM
32B40A4 2" 70480 19090 1.18 22561 0.3201
32B4083 2" 135100 36011 1.18 42560 0.3150
32B40C4 2" 202400 53095 1.18 62750 0.3100
AVERAGE, 2" = 0.3151 +/- @95% 0.0099 3.13 % ON 06/28/89
STANDARD STD ~ AVE DECAY DECAY CORR EFFICIENCY
10 VALUE CPM CORR CPM
32B40A5 5" 70160 16045 1.18 18963 0.2703
32B40B6 5" 135700 32379 1.18 38267 0.2820
32B40C5 5" 201900 47206 1.18 55790 0.2763
AVERAGE, 5" = 0.2762 +/- @95% 0.011S 4.16 % ON 06/28/89
NEW EFFS FOR DET 18 Co-560 1" = 0.0000 2" = 0.3151
5" = 0.2762
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Single Shell Tank

Calibration Record

ANALYTE : A .

PROCEDURE LQ-508-002 Revision: A-0
Instrument:  Detector #18 Prorerty Numser: WA93415
Tecuworosist:  R.A. Jones Pavrort Numser: 65801
Date: June 28, 1989

CaLisraTion Stanoarp ID: 36B40A3; 36B40B3; 36B40C3; 36B40A6; 36B40B6; 36B40ChH;
36B40A8; 36B40B7; 36B40C7

AnaLyre CONCENTRATION: N/A
Tyre oF CALIBRATION: Efficiency
SET-103 Paov. (Draft) /16730 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002
DETECTOR No. 18

TIME ZERO DATE (HD): 15897
RADIONUCLIDE: Am-241

HALF LIFE: 154497 DATE COUNTED (HD): 16347
COUNT TIME: 5 i
CPM BKG: 0.2

CALIBRATED BY: RA JONES HD 0 = 09/25/44

NOTE: Date of calibration for two inch and five inch size discs

is a counting room error. It should read 06-28-89 not
06-28-80.
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STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.
36B40A3 2 06/28/80 1542 67207 66768 67025 66645
3684083 2 06/28/80 1547 115573 116337 116289 116143
36B40C3 2 06/28/80 1552 162269 162819 162370 161593
36B40A6 5 06/28/80 1558 61627 62404 61970 61272
3684086 5 06/28/80 1603 118582 119217 118566 119430
36B40C5 5 06/28/80 1608 164322 165699 166216 166176
STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A8 1" 60570 0 1.00 0 0.0000
36B40B7 1" 109900 0 1.00 0 0.0000
36B40C7 1" 159700 0 1.00 0 0.0000
AVERAGE, 1" = 0.0000 +/~ @95% 0.0000 -97.62 % ON 06/28/89
STANDARD STD. AVE DECAY DECAY CORR EFFICIENCY

1D VALUE CPM CORR CPM
36B40A3 2" 6180C 13382 1.00 13409 0.2170
3684083 2" 110700 23217 1.00 23264 0.2102
36B40C3 2" 161400 32452 1.00 32518 0.2015
AVERAGE, 2" = 0.2095 +/- @95% 0.0152 7.27 % ON 06/28/89
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPH CORR CPM
36B40A6 5" 59470 12363 1.00 12388 0.2083
36B408B6 5" 109800 23790 1.00 23838 0.2171
36B40C5 5" 160100 33120 1.00 33187 0.2073
AVERAGE, 5" = 0.2109 +/- @95% 0.0106 5.01 % ON 06/28/89
NEW EFFS FOR DET 18 Am-241 1" = 0.0000 2" = 0.2095

5" = 0.2109




36,

iR TN IR E. 14

—

Analytical Batch

Las Secuent SeriaL #:F0149

401934/WA77228

INSTRUMENT

Procepure /Rev LA-548-121/C-1
TECHNOLOGIST D. M. Southwick
Date January 09, 1590
TEMPERATURE 72 F

Starting Time

1230

Ewoing Tine

1400

Customer 1D:89-048

GEA Analysis

Fusion Dissolution

Detectors 1, 2, 3,

Samples are’ prépared in batch,
but counted randomly.

| Cremist S. A. Catlow
DescripTion Las ID DescrIpTION Las ID
1| Initisi LMCS Chack Std. FO129 12
2 Hoagont Blank F0308 13
3 | Sample ' 80-047 F0130 14
4 | Dupiicate Sample 89-047 F0131 15
5 | Samote 89-043 FO154 16
8 _{ Duplicats Sample 89-048 FO158 17
7 | sample 89.060 FO204 18
8 | Dupficats Sampie 89-050 FO285 19
9 | Spike of Sample 89-050 F0296 20
10 | Final LMCS Check Std F0297 21
11 22

Primary Book #

Secovo Boox # Tuiro Bk# Finae Yor.

Sranparo_Type Avtouor Vou. & Autovor Vor. | & Avar.Vor.| oF Smw.
LMCS Check Standasrd BOB44/.5mL 22mL
Seike 89844/, 1mL F0294/1.Omi 22mL

S$57-102 Rav. F 9/7/90 Intarim
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Single Shell Tank
Calibration Record

ANALYTE: Isotope, Mixed Gamma

PRrocEDURE ¢ LQ-508-003 Revision: A-0
Insirument:  GEA Detector #1 Prorerty Nuwper: 401934
Tecunorogrst: J. L. Anderson PavroLL Numeer: 61413
Date: See attached sheets

Cavisration Stawparo ID: 56B40 D1

ANALYTE COMCENTRATION: N/A

Type oF CALIBRATION: Gamma Energy Analysis (Efficiency)

CoMMENTS *

$5T-103 Rav. (Draft) 9/4/90 Interim



38

DETECTOR:

GEDMETRY CODE:
GEQMETRY DECSRIPTION:
CALIBRATION DATE:
ANRALYST(S):

STANDARD 1Dz

ENERGY (XEV)

EQUATION 0-165 XEV

EQUATION 145-1835 KEV

GEA CALIBRATION RECORD

DETECTCR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

Pt 3501 2674

59.536
88.032
122.0614
165.853
M. 1967
391.668
313.99
661.65
898.021
1173.237
1332.501
1836,129

LOG(EFF) =
+*
*

LOGCEFF) =

>
*
*
*

59.536
88,032
122.06%4
165,853
a79.1967
391.668
513.99
661.4%
2898.021
1173.237
1332.500
1836.129

LOGCEFF) =

1

42

22 ML LIQUID, POS 2
14+~Feb-89

Jd. L. ANDERSON/M. R, DOMELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

5,721347€-03
1.512568E-02
2.061958£-02
1.856472E-02

1.042777€-02
7.856059E-03.
6.038966E-03
5.300244E-03
4.218416E-03
3,.785537E-03
2.931033e-03

=5, 34T494E+01
2,034 704E+01 *LOGCENERGY)
-2.088264E+00 *LOG(ENERGY) "2

8.372735E+00
=7.7624B9E+00 *LOG(ENERGY)
2.017698E+00 *LOGCENERGY) 2
=2,447560E-01 "LOG{ENERGY)"3
1.067720E-02 *"LOG(ENERGY) 4

PROCEDURE 1Q-508-003

1

43

22 W, LIQUID, POS 3
16-Feb-89

J. L. ANDERSOM/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695E-03
3.6461440€-03
5.035820£-03
4.620516E-03

2.619018€-03
1.890740€-03
1.782478E-02
1.392563E-03
1.117189€-03
1.007670£-03
707525025‘04

=5.354359C+01
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EQUATION 1585-1836 KEV

GEA CALISRATION RECORD

e e W LB )

*
*

LOG(EFF) =

+ + 4+ 4

1.9753546E+01 *LOG(EKERGY)
=2.020858€+00 *LOG(ENERGY) "2

4.001880E+01

=2.857555E+07 *LOG(ENERGY)
6. 74B4L40E+00 *LOG(ENERGY) "2
7.173093E-01 *LOG(ENERGY) "3
2.321780E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003



Single Shell Tank
Calibration Record

AnaLyTE: Mixed Isotope Standards

PROCEDURE $ LQ-508-003 Revision: A-3
InsTRumens:  GEA Detector #2 ProperTy Numser: 401934
Techwworoarst: J. L. Anderson Pavrory Numeer: 61413
Dare:

See attached sheets

Caioration Stawparp ID: 56B40 Dl

AnaLYTE CoNCENTRATIONS N/A

Tyre oF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS :

SST-103 Rov. (Oraft) 9/4/90  interim



DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-122 KEV

EQUATION 122-18356 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEDMETRY COOE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1Dz

ENERGY (KEV)

TR ST

2
42

22 ML LIoUID, POS 2
21-0ct-88

J. L. ANDERSOM/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

59.536
88.032
122.0614
165.853
279.1967
391,668
513.99
661.65
898,021
1173.237
1332.501
1836.129

LOG(EFF) =
e
-

LOG(EFF) =

+ 4 + ¢4

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.578000E-03
5.875000E-03
%.,927000E-03
3.727000E-03
3.085000E-03
2.683000E-03
2,102000e-03

-6.654070E+01

2.583780E+01 *LOG(ENERGY)

~2.677TS50E+00 *LOG(ENERGY)“2

=1.050740E+02

6.428950E+01 *LOGCENERGY)

=1.503170E+01 *LOG(ENERGY) "2
1.5336706+00 *LOG(ENERGY) "3
-5.838530E-02 *LOG(ENERGY) "4

PROCEDURE LQ-508-003

2
43

22 ML LIOUID, POS 3
28-Sep-88

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

59.536
aa.032
122.0614
165.853
279.1967
391.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

1.475000E-03
4.721000E-03
4.589000E-03
4.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E~-03
1.790000E-03
1.437000E-03
1.277000e-03
2.824000E-04
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1’]?& K

2
Ly
1
E B

oy

EQUATION 0-165 KEV
LOG(EFF) =
+
-+

EQUATION 165-1836 KEV
LOG(EFF) =

+ + + 4

tahiid

=5.826830E+01
2.165450E+07 *LOG(ENERGY)
-2.198930E+00 *LOG(ENERGY) "2

-2.233890E+01
1.174520E+01 *LOG(EKERGY)
«2.739550E+00 *LOG(ENERGY) "2
2.655450E-01 *LOG(ENERGY)"3
=9,668420E-03 *LOG(ENERGY) "4
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Tt §50M 2679

Single Shell Tank
Calibration Record

ANALYTE Mixed Isotope Standards

PRoCEDURE 1.§-508-003

Revision: A-3

Instrument: GQEA Detector #3

Property Numser: 401934

Tecunowostst: J. L. Anderson

Pavrotr Numser: 61413

Dare: July 02, 1989

Caiisratiow Stanparo ID: 56B40 D1

AnaLYTE CONCENTRATION: N/A

Type_oF CALIBRATION: Gamma Energy Analysis (Efficiency)

ComMMENTS

337-103 Rav. {Draft} 9/4/80 Interim




DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 103

ENERGY (KEV)

EOUATION 0-165 KEV

EOUATION 165-18356 KEV

GEA CALIBRATION RECQRD

DETECTOR:

GEDMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AHALYST(S):

STANDARD 1Dz

ENERGY (KEV)

44l

7t d

39.536
88.032
122.0614
165.853
2191967
391.668
513.99
661,65
898.021
1173.237
1332.501
1836,129

LOGCEFF) =
-
-

LOG(EFF) =
*
*
*

59.536
88.032
122.0614
165.853
279.1967
39668
513.99
661.65
898.021
1173.237
1332.501
1836.129

Fn? o L QI

3

41

22 ML LI1oUtD, POS 1
2-Jui-89

d+ L. ANDERSON/M. R. COWELL

56840 DY

EFFICIENCY (COUNTS/GAMHA)

2.8337658-02
2.8B81764£-02
2.756557E-02
2.270614E-02

1.285730E~02

7.841011€-03
S.T792926-03
4. TT3005e-03
4.278530E-03
3.3712386-03

=1, 113845E+01
3.484260E+G0 *LOG(ENERGY)
«3,.990659E-01 "LOG(ENERGY) "2

=2.052334E+01
9.121738E+00 *LOG(ENERCY)
«1,553578E+00 *LOG(ENERGY) 2
8.018036E-02 *LOG(ENERGY)"3

PROCEDURE LG~508-003

3
42
22 WL LIOUID, POS 2
2+ Jul-89
J. L. ANDERSON/M. R. DOMELL
56840 01

EFFICIENCY (COUNTS/GAMMA)

7.455306€-03
70‘6274&'03
T.5768302E-03
6.965814E-03

3, 596591E-0%

2.318396E-03
1.826191£-03
1.461179E-03
1.321243€-03
1.011332E-03



45

EOQUATION 0-165 XEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOHETRY COOE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AHALYST(3):

STANDARD 1Dz

ENERGY (XEV)

EQUATION B-165 XeEV

EQUATION 165-1836 KEV

LOGCEFF) =
*

. .

LOGCEFF) =
+»

+

-’

59.536
88.032
122.0614
165.853
279.1967
39668
513.99
661,45
89a.021
1173.237
1332.501
18356.129

LOG(EFF) =
*
L d

LOG(EFF) =
*
*
*

*5.83B496E+00
8.819509€-01 *LOG(ENERGY)
=9.97052BE-02 "LOG(ENERGY ) 2

3.082260E-01
=1.410839E+00 *LOG(ENERGY)
1.042898E-01 "LOG(ENERGY) "2
=5.874725€-03 *LOG(ENERGY) "3

PROCEDURE LQ-508-003

3

43

22 ML LIQUID, POS 3
2-dul-89

Jeo L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.0204528-03
1.924344E-03
2,027231e-03
1.712371e-403

1.056509E-03

7.115743e-04
5.243928E-04
4.551585E-04
4.223636E-04
3.139091€-04

-5.3007886+00
~3.550643E-01 *LOG(ENERGY)
3.2726356-02 "LOG(ENERGY) "2

~0. 815549E+00
2.402920E+00 *LOGC(ENERGY)
*4.428877E-01 "LOG(ENERGY) "2
2.059131E+02 "LOG(ENERGY) ™3
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Tl 50 260

Single Shell Tank
Calibration Record

ANALYTE Mixed Isotope Standards

Procepure : LQ-508-003 Revision: A-0
Instument:  GEA Detector #4 Property Numser: 401934
Tecumorogist: J. L. Anderson Pavrort Numeer: 61413
Date: September 01, 1989

Carieration Stamoasp ID: 56840 D1

Auaryte CONCEHTRATION: N/A

Tyre_of CALIBRATION: Gamma Energy Analysis (Efficiency)

CoMMENTS

-
S5T7-103 Rev. [Draft) 3/4/80  Imtarim
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GEA CALIBRATIOR RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
AHALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1B36 KEV

GEA CALIBRATION RECORD

BLAR TG A

PROCEDURE LQ-508-003

4

41

22 ML LICUID, POS 1
1-Sep-89

J. L. ANDERSOM/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

59.536 2.6B2446E-02
88.032 8.210956€E-02
122.0614 1.118411E-0
165.853 1.066653E-01
279.1967
391.668 5.704220E~02
513.99
661.65 3.685958€E-02
898.021 2.5416296-02
1173.237 2.161710:-02
1332.5M 1.973393e-02
1836.129 1.484468E-02

LOG(EFF) = «5.844056E+01
+ 2.310700E+01 *LOGCENERGY)
+ 2.3713556+00 *LOG(ENERGY) "2

LOGCEFF) = «1.718967E+01
+ 8.164155E+00 *.OG(ENERGY)
+  =1.384196E+00 *LOG(ENERGY) "2
+ 7.025985E-02 *LOG(ENERGY) "3

PROCEDURE LQ-508-003
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*.***********************************

* *
* GAMMA SPECTRUM ANALYSIS :
*

G ode d v dk % Kk Kk k ok Kk ko dh ok de ok ok ok ok Kk ok k ok k ok k ok ok k kK Kk ok k ok k

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1. 50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4885
ANALYZED BY: VR

SAMPLE DESCRIPTION: F129 SEGMENT F

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLCOO

COLLECT STARTED ON 10-JAN-90 AT 07:02:02
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3032. SECONDS
DEAD TIME: 1.06 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89



ik A L
222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 10:12:00

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 53.64 27.00 1.09 2713. 1439. 11.3

1B 27.06 123. 343

2 951.26 475.55 1.69 4680, 813. 25.0 C(CS-134
3C 1126.89 563.35 1.52 3130. 3613. 5.7 ECS-%34,

U-152
4C 1139.08 569.44 1.52 3058, 6581. 4.5 B%S~1;4,
-20

5 1209.84 604.81 1.58 3039. 41942, 1.0 (CS-134
6 1323.69 661.73 1.64 1970. 65129. 0.8 CS-137
6B 661.35 379. 12.7

7?7 1591.95 795.86 1.72 1709. 30466. 1.5 CS-134
87 1604.14 801.95 1.72 1656. 2943, 9.1 (S-134
97 2335.95 1167.96 2.04 1036. 578. 28.6 C(S-134
10?7 2346.41 1173.19 2.04 916. 27276. 1.5 C0-60
11  2664.98 1332.57 2.28 257. 24755. 1.3 C0-60
12 2730.39 1365.30 2.46 111, 796. 8.2 C(S-134
13 2801.12 1400.69 2.37 109. 399. 13.1 Bl-214
14 2921.56 1460.96 2.47 90, 813. 7.9 K-40
148 1460.80 ' 854. 7.1

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0OQl4
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

49
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F129 SEGMENT F
DATA COLLECTED ON 10-JAN-S0 AT 07:02:02

27-AUG-90 10:12:00

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3.89E-01 LLD<3.89E-01 911.07
AG-108M LLD<8.41E-02 LLD<8.41E-02 433.94
AG-110M LLD<4.06E-01 LLD<4.06E-01 657.76
AM-241 LLD<3.93E-01 LLD<3.93E-01 59.54
AM-243 LLD<9.32E-02 LLD<9.32E-02 74.67
AR-41 LLD<6.76E-02 LLD<6.76E-02 1293.64
Au-198 LLD<8.50E-02 l.LD<8.50£-02 411.80
BA-133 LLD<1.05E-01 LLD<1.05E-01 356.02
BA-139 LLD<2.09E-0l LLD<2.09E-01 165.85
BA-140 LLD<3.11£-01 LLD<3.11E-01 537.27
BA-141 LLD<2.03E-01 LLD<2.03E-01 190.23
BE-7 LLD<8.10E-01 LLD<8.10E-01 477 .59
BI-207 LLD<8.03L-02 LLD<8.03E-02 569.70
BI-212 LLD<1.09E+Q0 LLD<1.09E+Q0 127.27
BI-214 LLD<6.01E-01 LLD<6.01E-0] 609.32
CD-109 LLD<1.30E+00 LLD<1.30E+00 88.03
CE-139 LLD<4,73E-02 LLD<4.73E-02 165.85
CE-141 LLD<7.07E-02 LLD<7.07E-02 145.44
CEPR144 L1D<6.03E-01 I.L.D<6.03E-01 133.51
C0-56  LLD<8.80E-02 LLD<8.80E-02 846.76
€C0-57  LLD<3.83E-02 LLD<3.83E-02 122.06
C0-58 LLD<8.0lE-02 LLD<8.01E-02 810.75
€0-60 2.28E+01 +-3,30E-01 2.28E+01 +-3.30E-01 1332.50 0.07
: 1173.24 -0.04
CR-51 . LLD<5.78E-01 LLD<5.78E-01 320.08
CS-134 2.08E+01 +-3.56E-01 2.08E+01 +-3.56E-01 795.84 0.02
604.70 0.12
CS-136 LLD<7.79E-02 LLD<7.79E-02 818.51
CS-137 3.74E+01 +-4.12E-01 3.74E+01 +-4.12E-01 661.65 0.08
Cs-138 LLD<8,08E-02 L1D<8.08E-02 1435.86
EU-152 LLD<2.08E-01 LLD<2.08E-01 1408.01
EU-154 LLD<1.58E-01 LLD<1.58E-01 1274.45
EU-155 LLD<1.65E-01 LLD<1.65E-01 105.31
FE-59  LLD<1.99E-01 LLD<1.99E-01 1099.25
HF-181 LLD<9,82E-02 LLD<9.82E-02 482.20
HG-203 LLD<6.67E-02 LLD<6.67E-02 279.20
[-131 LLD<8.12E-02 LLD<8.12E-02 364.48
1-132  LLD<9.54E-02 LLD<9.54E-02 667.69
1-133  LLD<8.96E-02 LLO<8,96E-02 529.69
I-134 LLD<1.18E-0L LLD<1.18E-01 847.03
[-135  LLD<2.16E-01 LLD<2.16E-01 1260.41
K-40 LLD<9.13E-01 LLD<9.13E-01 1460.75
KR-85  LLD<1.67E+0l LLD<1.67E+Ql 513.99
KR-85M LLD<4,95E-02 LLD<4.95E-02 151.17
KR-87  LLD<1.81E-01 LLD<1.81E-01 402.58
KR-89  LLD<2.57E+00 LLD<2.57E+00 220.90
LA-140 LLD<3.10€-02 LLD<3.10E-02 1596.20

50
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LA-142 LLD<1.84E-01 LLD<1.84E-01 641.83
MN-54  LLD<8.70E-02 LLD<8.70E-02 834.83
MN-56  LLD<9.93E-02 LLD<9.93E-02 - 846.76
NA-22  LLD<5.24E-02 LLD<5.24E-02 1274.55
NA-24  LLD<7.27E-02 LLD<7.27£-02 1368.60
NB-94  LLD<6.95E-02 LLD<6.95E-02 702.63
NB-95  LLD<8.08E-02 LLD<8.08E-02 765.78
NB-97  LLD<5.7%E-01 LLD<5.79E-01 657.92
NP-238 1LLD<3.64E-01 LLD<3.64E-01 984.45
NP-239 LLD<3,80E-01 LLD<3.80E-01 277.60
PA-233 LLD<1.61E-0Q1 LLD<1.61E-0Q1 311.98
PA-234M LLD<1.85E+01 LLD<1.85E+01 1001.03
P8-210 LLD<1.97E£+00 LLD<1.97E+00 465.03
PB-212 LLD<1.30E-01 LLD<1.30E-01 239.00
PB-214 LLD<1.76E-01 LLD<1.76E-0Q1 351.92
P0-210 LLD<7.29£+03 LLD<7.29E+03 804.00
PO-214 LLD<3.77E+03 LLD<3.77E+03 799.70
P0-216 LLD<6.39E+03 LLD<6.39E+03 804.90
PU-239 LLD<5.16E+02 LLD<5.16E+02 129.30
PU-241 LLD<1.85E+04 LLD<1.85E+04 148.57
RA-224 LLD<1.31E+00 LLD<1.31E+00 240.99
RA-226 LLD<1.31E+00 LLD<1.31E+00 186.10
RB-88  LLD<4.01E-Q1 LLD<4.01E-01 1836.00
RB-89  LLD<4.47E-0l LLD<4,47E-01 1031.88
AN-220 LLD<6.99E+01 LLD<6.9SE+01 549.73
RU-103 LLD<8.31E~02 LLD<8.31E-02 497.08
RURH106 LLD<1.46E+00 LLD<1.46E+00 621.80
SB-124 LLD<2.01E-Q1 LLD<2.01E-01 602.72
SB-125 LLD<5.67E-01 LLD<5.67E-01 176.33
SC-46  LLD<1,10E-0} LLD<1.10E-01 1120.45
SE-75  LLD<9.Q0E-02 LLD<9.00£-02 264.66
SN-113 LLD<1,10£-01 LLD<1.10£E-01 391.67
SR-85  LLD<7.34E-02 LLD<7.34E-02 513.99
SR-91  LLD<1.43E-01 LLD<1.43E-01 555.60
SR-92  LLD<4.88E-02 LLD<4.88E-02 1383.94
TA-182 LLD<2.99E-01 LLD<2.99E-01 1121.30
TC-99M 1.1.0<3.95E-02 LLD<3.95E-02 140.51
TE-123M LLD<4,32E-02 LLD<4.32E-02 159.00
TE-125M LLD<1.25E+01 LLD<1.25E+01 109.27
TE-132 LLD<5.77£-02 LLD<S.77E-02 228.16
TH-228 LLD<4.03E+00 LLD<4.03E+00 84.37
TL-208 ° LLD<9.94E-02 LLD<9.94E-02 583.14
U-235 LLD<7.27E-02 LLD<7.27E-02 185.71
U-237 LLD<2.34E-01 LLD<2.34E-01 208.00
W-187  LLD<2.38E-01 LLD<2.38E-01 685.74
XE-131M LLD<1.97E+00 LLD<1.97E+00 163.98
XE-133 LLD<1.46E-01 LLD<1.46E-01 81.00
XE-133M LLD<4,71E-01 LLD<4.71E-01 233.21
XE-135 LLD<5.38E-02 LLD<5,38E-02 249.79
XE-138 LLD<4,52E-01 LLD<4.52E~01 258.41
Y-88 LLD<3.78E-02 LLD<3.78E-02 1836.06
Y-91 LLD<Z2.46E+01 LLD<2.46E+01 1204.90
Y-91M LLD<1.08E-01 LLD<1.08E-01 555.60
IN-65  LLD<2.35E-01 LLD<2.35E-01 1115.55
IR-95  LLD<1.36E-01 LLD<1.36E~0] 756.73
IR-97  LLD<7.81E-02 LLD<7.81E-02 743.33

--------------------------------------

TOTAL 8.10E+01 +-6.36E-01 8.10E+01 +-6.36E-01

STANDARD DEVIATION = 0.06
51
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EBAR = *x*¥x MEY/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.10E+01 (+-6.36E-01) UC/LI
% TECH. SPEC. = #wwikx [jp_ ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

CENTROID
CHARNEL

53.64
951.26
1126.89
1139.08
1604.14
2335.95
2730.39
2801.12

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC

KEV COUNTS %

27.00 1316. 12.8 1.37E+03
475.55 813. 25.0 5.46E+00
563.35 3613. 5.7 2.83E+01
569.44 6581. 4.5 5.21E+01
801.95 2943. 9.1 3.19E+01

1167.96 578. 28.6  8.80E+00
1365.30 796. 8.2 1.39£+01
1400.69 399. 13.1 7.10E+00

PEAKS.ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

2921.56

52

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %
1460.96 813. 7.9 1.50E+01
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* GAMMA SPECTRUM ANALYSIS

*

*
*
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFCRD 27-AUG-90 09:55:27

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3888
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-308 SEGMENT-U

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 1.0000£+00
STANDARD SIZE: 1.0000£+00 EA

ANALYSIS LIBRARY FILE: ANLOCO

COLLECT STARTED ON 10-JAN-9Q AT 09:24:49

COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TG 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-0CT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27
PEAK- ANALYSIS
PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %
1 2921.30 1460.75 1.8l 32. 603. 8.6 K-40
18 1460.58 611. 5.5
ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

8 - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKQO13
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME:  7000. SECONDS
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09:55:27

SAMPLE: F-308 SEGMENT-U
DATA COLLECTED ON 10-JAN-90 AT 09:24:49
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED - ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<1.18E+00 LLD<1.18E+00 g11.07
AG-108M L|LD<1.95E-01 LL0<1.95E-01 433.94
AG-110M LLD<2.98E-01 LLD<2,98E-01 657.76
AM-241 LLD<2,89E-01 LLD<2.89E-01 59.54
AM-243 LLD<2.27E-01 LLD<2.27E-01 74.67
AR-41  LLD<3.19£-01 LLD<3.19£-01 1293.64
AU-198 LLD<1.82E-01 LLD<1.82E-01 411.80
BA-133 LLD<3.07E-Ql LLD<3.07E-01 356.02
BA-139 LLD<7.16E-01 LLD<7.16E-01 165.85
BA-140 LLD<8.17E-01 LLD<8.17E-01 537.27
BA-141 LLD<7.54E-01 LLD<7.54E-01 190.23
BE-7 LLD<1.74E+00 LLD<1.74E+00 477.59
B[-207 LLD<1.90E-01 LLD<1.90E-01 569.70
BI-212 LLD<3.10E+00 LLD<3.10E+Q0 727.27
BI-214 LLD<6.11E-01 LLD<6.11E-01 609.32
CD-109 LLD<3.62E+00 LLD<3.62E+0Q0 88.03
CE-139 LLD<1.62E-01 LLD<}.62E-01 165.85
CE-141 LLD<2.83E-01 LLD<2.83E-01 145,44
CEPR144 LLD<2.49E+00 LLD<2.49E+0Q0 133.51
€0-56  LLD<2.15E-01 LLD<2.15E-01 846.76
£0-57  LLD<1.57E-01 LLD<!.57E-01 122.06
C0-58 LLD<2,19E-01 LLD<2.19E-01 810.75
C0-60 LLD<2.64E-01 LLD<2.64E-01 1332.50
CR-51  LLD<1.62E+0Q0 LLD<1.62E+00 320.09
€S-134 LLD<2.57E-Q0l LLD<2.57E-01 795.84
€S-136 LLD<2.05E-0Q1 LLD<2.05E-01 818.51
CS-137 LLD<3.20E-01 LLD<3.20E-01 661.65
C$-138 LLD<4.38E-01 LLD<4.38E-01 1435.86
EU-152 LLD<1.35E+0Q0 LLD<1.35E+00 1408,01
EYU-154 LLD<7.68E-01 LLD<7.68E-01 1274.45
EU-155 LLD<6.08E-01 LLD<6.08E-0Q1 105.31
FE-59  LLD<5.21E-01 LLD<5.21E-01 1099.25
HF-181 LLD<2.30E-01 LLD<2.30E-01 482.20
HG-203 LLD<1,85E-01 LLD<1.85E-01 279.20
[-131  LLD<2.15E-01 LLD<2.15E-01 364.48
[-132  LLD<2.06E-01 LLD<2.06E-01 667.69
I-133  LLD<2.14E-0l LLD<2.14E-0] 529.69
1-134  LLD<3.02E-01 LLD<3.02E-01 847.03
[-135  LLD<9.96E-01 LLD<9.96E-01 1260.41
K-40 LLD<7.39€E+Q0 "LLD<7.39E+00 1460.75
KR-85  LLDB<5.58E+01 LLD<5,58E+01 513.99
KR-85M LLD<2.13E-01 LLD<2.13E-01 151.17
KR-87 LLD<4.19E-01 LLD<4.19E-01 402.58
KR-89  LLD<7.87E+00 LLD<7 .87E+00 220.90
LA-140 LLD<2.91E-01 LLD<2.91E-01 1596.20
LA-142 LLD<4.85E-01 LLD<4,.85E-01 641.83
MN-54  LLD<2.31E-01 LLD<2.31E-01 834.83
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MN-56  LLD<2.43E-01
NA-22  LLD<3.03E-01
NA-24  LLD<2.20E-01
NB-94 LLD<2.23E-01
NB-95 LLD<2.03E-01
NB-97 LLD<3.61E-01
NP-238 LLD<9.29£-01
NP-239 LLD<1.13E+00
PA-233 LLD<4.34E-01
PA-234M L1LD<4.11E+01
PB-210 LLD<4.80E+00Q
Pe-212 LLD<3.88E-01
PB-214 1LD<6.20E-01
PO-210 LLD<1.58E+04
PO-214 LLD<2.01E+03
PO-216 LLD<1.0%E+04
PU-239 LLD<2.07E+03
PU-241 LLD<7.12E+04
RA-224 LLD<4,28E+00
RA-226 LLD<4.43E+00
RB-88 LLD<2.61E+00
RB-89 LLD<1.19E+00
RN-220 LLD<1,B4E+02
RU-103 LLD<2.00E-01
RURH106 LLD<3,92E+00
SB-124 LLD<1.84E-01
$B-125 LLD<1.98E+00
SC-46 LLD<3,85E£-01
SE-75 LLD<2.71E-01
SN-113 LLD<?2.69E-01
SR-85  LLD<2.45E£-01
SR-91 LLD<3.54€£-01
SR-92 LLD<4.47E-01
TA-182 LL0O<8.15E-01
TC-99M LLD<1.58E-01
TE-123M LLD<1.57E-01
TE-125M LLD<4,71E+01
TE-132 LLD<1,.81€-01
TH-228 LLD<9.83E+00
TL-208 LLD<3,02E-01
U-235 LLD<2.71E-01
U-237 LLD<7.54E-0Q1
W-187  L1D<7.58E-01
XE-131IM LLD<6.93E+00Q
XE-133 LLD<3.12E-01
XE-133M LLD<«].60E+00
XE-135 LiD<1,71£-01
XE-138 LLD<1.38E+Q0
Y-88 LLD<«2.48E-01
Y-91 LLD<9.,.78E£+01
¥-9IM  LLD<2.67E-01
IN-65 LLD<6.72£-01
IR-95 LLD<3.79E-01
IR-97  LLD<2.26E-01

TOTAL 0.00E-01 +-~0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%
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LLD<2.43E-01

LLD<3.03E-01
L1D<2.20E-01
LLD<2.23E-01
LLD<2.03E-01
LLD<3.61E-01
LLD<9.29E-01
LLD<1.13£+00
LLD<4,34E-01
LLD<4.11E+01
LLD<4.80E+0Q0
L.LD<3.88E-01
L.LD<6.20E-01
LLD<1.58E+04
LLD<2.01E+03
LLD<1.05E+04
LLD<2.07E+03
LLD<7,12E+04
LLD<4,28E+00
LLD<4.43E+00
LLD<2.61E+00
LLD<1.19E+Q0
LLD<1.B4E+02
L1.0<2.00€-01
LLD<3,92E+00Q
LLD<1.84E-01
LLD<1.98E+00
LLD<3.85E-01
LLD<2.71E-01
LLD<2.69E-01
LLD<2,45E-01
LLD<3.54E-01
LLD<4.47E-01
LLD<8.15E-01
LLD<1.58E-01
LLD<1.57€-01
LLD<4.71E+01
LLD<1.81E-01
L1.D<9.83E+00
LLD<3.02E-0]
LLD<2.71E-01
LLD<7.54E-01
LLD<7.58E-01
LLD<6.93E+00
LLD<3,12E-01
LLD<1.60E+00
LLD<1.71E-01
LLD<1.38E+00
LLD<2.48E-01
LLD<9.78E+01
LLD<2.67E-01
L.LD<6.72E-01
LLD<3.79E-01
LLD<2.26E-01

- . -y b -

0.00E-01 +-0.00E-01

846.76
1274.55
1368.60

702.63

765.78

657.92

984.45

277.60

311.98
1001.03

465.03

235.00

351,92

804.00

799.70

804.90

129.30

148,57

240.99

186.10
1836.00
1031.88

549.73

497.08

621.80

602.72

176.33

~1120.45

264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
258.41
1836.06
1204.90
555,60
1115.55
756.73
743.33
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ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.30 1460.75 603. 8.6 1.64E+02
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

27-AUG-90 08:53:04

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/ ADC UNIT NUMBER: 1.0

GEOMETRY NUMBER: 42

4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1008

ANALYZED BY:

DM

SAMPLE DESCRIPTION: F-154 SEGMENT-G
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOQ
COLLECT STARTED ON 10-JAN-90 AT 08:13:24
COLLECT LIVE TIME:

REAL TIME:
DEAD TIME:

DECAYED TO 0. DAYS,

3000. SECONDS
3002. SECONDS
0.07 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

PK CENTROID

CHANNEL
1 1022.34
1B
2 1218.75
2B
3 1323.47
3B
4 2921.31
48
5 3528.28

34 1695

PEAK

ENERGY FWHM

KEV

510.
510.

608.
.26
661.
.82
1460.
J7
1764.

609
661
1461

66
84

83
17
46
37

KEV
2.15

0.89
1.53
1.88
0.92

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

ANALYSIS

BACKGND
COUNTS

6l.

41.
51.

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOO1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
6000. SECONDS

BACKGROUND LIVE TIME:

59

NET AREA
COUNTS

99.

74.

56.

27-AUG-90 08:53:04

ERROR NUCLIDES
%

29.8 RN-222,1-133,
27.6 TL-208,NA-22,
IN-65,RH-106
42.9 BI-214,
31.5 Ru-103
5.3 CS-137
46.4
14.6 K-40
11.2
80.6 BI-214
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222-S COUNTING ROQM 27-AUG-90 08:53:04

‘SAMPLE: F-154 SEGMENT-G
DATA COLLECTED ON 10-JAN-90 AT 08:13:24
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT . DIFF
AC-228 LLD<1.87E+00 LLD<1.87E+00 911.07
AG-108M LLD<7.54E-01 LLD<7.54E-01 433.94
AG-110M LLD<3.70E+00 LLD<3. 70E+00 657.76
AM-241 LLD<4.45E+00 LLD<4 . 45E+00 59.54
AM-243 LLD<1.31E+00 LLD<1.31E+00 74.67
AR-41  LLD<6.11E-01 LLD<6.11E-01 1293.64
AU-198 LLD<6.28E-01 LLD<6.28E-01 411.80
BA-133 LLD<1.02E+00 LLO<1.02E+00 356.02
BA-139 LLD<2.58E+00 LLD<2.58E+00 165.85
BA-140 LLD<2.11E+00 LLD<2.11E+00 537.27
BA-141 LLD<2.45E+00 LLD<2.45E+00 190.23
BE-7  LLD<7.03E+00 LLD<7.03E+00 477.59
BI-207 LLD<6.47E-01 LLD<6.47E-01 569.70
BI-212 LLD<8.62E+00 LLD<8.62E+00 727.27
BI-214 (LD<1.69E+00 LLD<1.69E+00 609.32
€D-109 LLD<1.85E+01 LLD<1.85E+01 88.03
CE-139 LLD<5.83£-01 LLD<5.83E-01 165.85
CE-141 LLD<S.07E-01 L1D<9.07E-01 145.44
CEPR144 LLD<8.28E+00 LLD<8.28E+00 133.51
C0-56  LLD<5.94E-01 LLD<5.94E-01 846.76
C0-57  LLD<5.40E-01 LLD<5.40E-01 122.06
0-58  LLD<5.89E-01 LLD<5.89E-01 810.75
€0-60  LLD<5,64E-01 LLD<5.64E-01 1332.50
CR-51  LLD<5.09E+00 LLD<S . 09E+00 320.09
€S-134 LLD<5.85E-01 LLD<S.85E-01 795.84
€S-136 LLD<5.92E-01 LLD<5.92E-01 818.51
€S-137 4.44E401 +-2.53E+00  4.44E+01 +-2.53E+00 661.65 -0.48
€$-138 LLD<1.07E+00 LLD<1.07E+00 1435.86
EU-152 LLD<3.41E+00 LLD<3.41E+00 1408.01
FU-154 LLD<1.93E+C0 LLD<1.93E+00 1274.45
EU-155 LLD<2.22E+00 LLD<2.22E+00 105.31
FE-59  LLD<9.64E-01 LLD<9.64E-01 1099.25
HF-181 LLD<7.16E-01 LLD<7.16E-01 482.20
HG-203 LLD<6.21E-01 LLD<6.21E-01 279.20
1-131  LLD<7.20E-01 LLD<7.20E-01 364.48
1-132  LLD<6.42E-01 LLD<6.42E-01 667.69
1-133  LLD<7.83£-01 LLD<7.83€-01 529,69
I-134  LLD<9.26E-01 LLD<9.26E-01 847.03
1-135  LLD<2.22E+00 LLD<2.22E+00 1260.41
K-40  LLD<1,80E+01 LLD<1.80E+01 1460.75
KR-85  LLD<1.99E+02 LLD<1.99E+02 513.99
KR-85M LLD<6.06E-01 LLD<6.06E-01 151.17
KR-87  LLD<1.40E+00 LLD<]1.40E+00 402.58
KR-89  LLD<2.94E+01 LLD<2.94E+01 220.90
LA-140 LLD<5.72E-01 LLD<5.72E-01 1596.20
LA-142 LLD<1.26E+00 LLD<1.26E+00 641.83
MN-54  LLD<6.53E-01 LLD<6.53E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-~133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-9IM
IN-65
IR-95
IZR-97

TOTAL

EBAR = ***%* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 4.44E+01 (+-2.53E+00) UC/LI

6l

AR AL A

LLD<6.70E-01
LLD<7.05E-01
LLD<4,32E-01
LLD<6.37E-01
LLD<6.36E-01
LLD<4.48E+00
LLD«2.26E+00
LLD<4.02E+00
LLD<1.65E+00
LLD<1.21E+02
LLD<l.76E+01
L1D<1.23E+00
LLD<1.59E+00
LLD<4,07E+04
LLD<4.75E+03
LLD<2.85E+04
LLD<6.94E+03
LLD<2.41E+0Q5
LLD<E.44E+01
LLD<1.35E+01
LLD<6.32E+00
LLD<2.49E+C0O
LLD<4.39E+02
LLD<«7.08E-01
LLD<1.21E+01
LLD<h.48E-01
LLD<6.69E+00
LED<4.94E-01
LLD<9.46E-01
LLD<8.00E-01
LLD<8.74E-01
LiD<I.04E+0Q0
LLD<5.99E-01
LLD<1.88E+00
LtD<5.59E-01
LLD<¢5.36E-01
LLD<1.68E+02
LLD<5.87E-01
LLD<5.84E+01
LLD<6.96E-01
LLD<9.04E-01
LLD«2.46E+00
LLD<2,08E+00
LLD<2.50E+01
LLD<2.03E+00
LLD<5.19E+00
LLD«<6.35E-01
LLD<4.60E+00
LLD<6.00E-0]
LLD<2.63E+02
LLD<7.87E-01
LLD<1.78E+00
LLD<1.06E+00
LLD<5.45E-01

L L L

4.44E+0]1 +-2.53E+00

LLD<6.70E-01
LLD<7.05E-01
LiD<4,32E-01
L1D<6.37E-01
LLD<6.36E-01
LLD<4.48E+00
LLD<2.26E+00
LLD<4.02E+00
LLD<1.65E+00
LLD<1.21E+02
LLD<1.76E+01
LLD<1.23E+00
LLD<1.59E+Q0
LLD<4.07E+04
LLD<4.75E+03
LLD<2.85E+04
LLD<6.94E+03
LLD<2.41E+Q5
LLD<1.44E+01
LLD<1.35E+01
LLD<6.32E+00
LLD<2.49E+00
LLD<4,39E+02
LLD<7.08E-01
LLD<1.21E+01
LLD<5.48E-01
.LD<6.69E+00
LLD<4.94E-01
LLD<9.46E-01
LLD<8.00&£-01
LLD<8.74E-01
LLD<]1.04E+00
LLD<5.99E-01
LLD<1.88E+00
L1D<5.59E-01
£1LD<5.36E-01
LLO<]1.68BE+02
LLD<5.87E-01
LLD<5,84E+01
L1D<6.96E-01
LLD<9.04E-01
LLD<2.46E+00Q
LLD<2.08E+00
LLD<2.50E+01
LLD<2.03£+00
LLD<5.19E+00
LLD<6.35E-01
LLD<4,60E+00
LLD<6.00E-01
LLD<2.63E+02
LLD<7.87E-01
LLD<1.78E+Q0
LLD<1.06E+00
LLD<5.45E-01

- - - - -

4.44E+01 +-2.53E+00

846.76
1274 .55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465,03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

84,37
583.14
185.71
208.00
685.74
163.98

81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756,73
743.33
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ERRCR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

3528.28 1764.37 15, 80.6 1.68E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1022.34  510.66 9. 29.8 3.93E+00
1218.75 608.83 56. 42.9 2.54E+00
2921.31 1460.46 183. 14.6 1.74E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:40:44

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMCOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2748
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-155 SEGMENT-H

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-02
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 08:15:08
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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Fak §504 2/
222-S COUNTING ROOM - 27-AUG-90 09:40:44
PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.36 661.79 1.67 36. 1233. 5.8 (S-137
1B 661.85 36. 13.9

2 2921.65 1460.37 2.31 10. 146. 17.8 K-40
2B 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O12
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME:  60000. SECONDS
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Gk A RAL
27-AUG-90 09:40:44

222-S COUNTING ROOM

SAMPLE: F-155 SEGMENT-H -
DATA COLLECTED ON 10~-JAN-90 AT 08:15:08

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<3.92E+00 LLD<3.92E+00 911.07
AG-108M LLD<1.06E+00 LLD<1.06E+0Q 433.94
AG-110M LLD<5.11E+Q0 LLD<5.11E+00 657.76
AM-241 LLD<7.16E+00 LLD<7.16E+00 59.54
AM-243 LLD<1.93E+00 LLD<1.93E+00 74.67
AR-41  LLD<l.14E+00 LLD<1.14E+00 1293.64
AU-198 LLD<8.84E-01 LLD<8.84E-01 411.80
BA-133 LLD<1.24E+00 LLD<1.24E+00 356.02
BA-139 LLD<3.28E+00 LLD<3.28E+00 165.85
BA-140 LLD<3.47E+00 LLD<3.47E+00 537.27
BA-141 LLD<3.05E+00 LLD<3.05E+00 190.23
BE-7 LLD<9.71E+00 LLD<9.71E+00 477.59
BI-207 LLD<8.57E-01 LLD<8.57E-01 569.70
BI-212 LLD<1.35E+01 LLD<1.35E+01 727.27
BI-214 LLD<1.78E+0Q0Q LLD<1.78E+00 609.32
CD-109 LLD<2.51E+01 LLD<2.51E+01 88.03
CE-139 LLD<7.41E-01 LLD<7.41E-01 165.85
CE-141 LLD<I.35E+00 LLD<1.35E+00 145.44
CEPR144 LLD<I.12E+01 LLD<1.12E+01 133.51
C0-56 LLD<6.69E-01 LLD<6.69E-01 846.76
C0-57  LLD<7.20£-01 LLD<7.20E-01 122.06
C0-58 LLD<9.16E-01 LLD<9.16E-01 810.75
C0-60  LLD<9.93E-01 LLD<9.93E-01 1332.50
CR-51  LLD<7.21E+00 LLD<7.21E+00 320.09
CS5-134 1LD<1.97E+00 LLD<1.07E+00 795.84
C5-136 LLD<7.75E-01 LLD<7.75E-01 818.51
CS-137 5.17E+01 +-3,15E+0Q0 5.17E+01 +-3.15E+00 661.65 0.14
€5-138 LLD<2.07£+00 LLD<2.07E+00 1435.86
EU-152 LLD<4.57E+00 LLD<4.57E+00 1408.01
EU-154 LLD<2.98E+00 . LLD<2.98E+00 1274.45
EU-155 LLD<3.39E+00 LLD<3.39E+00 105.31
FE-59  LLD<1.65E+00 LLD<1.65E+00 1099.25
HF-181 LLD<9.96E-01 LLD<9.96E-01 482.20
HG-203 LLD<8.25E-01 LLD<8.25E-01 279.20
I-131 LLD<S.09E-01 LLD<9.09E-01 364.48
[-132  LLD<2.66E+00 LLD<2.66E+00 667.69
[-133  LLD<8.89E-01 LLD<8.89E-01 529.69
[-134  LLD<1.06E+00 LLD<1.06E+00 847.03
1-135 LLD<3.61E+00 LLD<3.61E+00 1260.41
K-40 LLD<1.94E+01 LLD<1.94E+01 1460.75
KR-85  LLD<2,25E+02 LLD<2.25E+02 513.99
KR-85M LLD<8.21E-01 LLD<8.21E-01 151.17
KR-87  LLD<1.98E+00 LLD<1.98E+00 402.58
KR-89  LLD<3.55E+01 L1D<3.55E+01 220.90
LA-140 LLD<1.07E+00 LLD<1.07E+00 1596.20
LA-142 LLD<1.97E+00 LLD<«1.97E+00 641.83
MN-54  LLD<7.65E-01 LLD<7.65E-01 834.83
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MN-56  LLD<7.55E-01 LLD<7.55E-01 846.76
- NA-22  LLD<1.06E+00 LLD<1.06E+CO 1274.55
NA-24  LLD<8.31E-01 LED<8.31E-01 1368.60
NB-94  LLD<7.52E-01 LLD<7.52E-01 702.63
NB-95  LLD<7.95E-0l LLD<7.95E-C1 765.78
NB-97  LLD<5.78E+00 LLD<5.78E+00 657.92
NP-238 LLD<3.73E+0Q0 LLD<3.73E+00 984.45
NP-239 LLD<5.02E+00 LLD<5.02E+00 277.60
PA-233 LLD<1.74E+00 LLD<1.74E+00 311.98
PA-234M LLD<1.60E+02 LLD<1.60E+02 1001.03
PB-210 LLD<2.15E+01 LLD<2.15E+01 465.03
PB-212 LLD<1.59E+00 LLD<1.59E+00 239.00
PB-214 LLD<2.08E+00 LLD<2.08E+00 351.92
PO-210 LLD<7.88E+04 LLD<7.88E+04 804.00
PO-214 LLD<8.29E+03 LLD<8.29E+03 799.70
PC-216 LLD<4.74E+04 LLD<4.74E+04 804.90
PU-239 LLD<9.88E+03 LLD<9.88E£+03 129.30
PU-241 LLD<3.08E+05 LLD<3.08E+05 148.57
RA-224 LLD<1.53E+01 LLD<1.53E+01 240.99
RA-226 LLD<1.68E+0Q1 LLD<1.68E+01 186.10
RB-88  L1D<8.48E+00 LLD<8.48E+00 1836.00
RB-89  LLD<4.62E+00 LLD<4.62E+00 1031.88
RN-220 LLD<6.94E+02 LLD<6.94E+02 549.73
RU-103 LLD<8.78E-01 LLD<8.78£-01 497.08
RURH106 LLD<1.69E+01 LLD<1.69E+01 621.80
SB-124 LLD<7.16E-01 LLD<7.16E-01 602.72
SB-125 LLD<9.41E+00 LLD<9.41E+00 176.33
5C-46  LLD<1.11E+Q0 LLD<1.11E+00 1120.45
SE-75  LLD<1.23E+00 LLD<1.23E+00 264,66
SN-113 LLD<1.25E+00 LLD<1.25E+00 391.67
SR-85  LLD<9.89E-01 LLD<9.89E-01 513.99
SR-91  LLD<1.49E+00 LLD<1.49E+00 555.60
SR-92  LLD<1.47E+00 LLD<1.47E+00 1383.94
TA-182 [LD<2.97E+00 LLD<2.97E+00 1121.30
TC-99M LLD<7.14E-01 LLD<7.14E-01 140,51
TE-123M LLD<7.21E-01 LLD<7.21E-01 159.00
TE-125M [1D<2.38E+02 LLD<2.38E+02 109.27
TE-132 LLD<7.61E-01 LLD<7.61E-01 228.16
TH-228 LLD<8.03E+01 LLD<8.03E+01 84.37
TL-208 LLD<1.05E+Q0 LLD<1.05E+00 583.14
U-235  LLD<1.12E+00 LLD<1.12E+00 185.71
U-237 LLD<2.97E+00 LLD<2.97E+00 208.00
W-187  LLD<3.21E+00 LLD<3.21E+00 685.74
XE-131M LLD<3.25E+01 LLD<3.25E+01 163.98
XE-133 LLD<2.88E+00 LLD<2.88E+00 81.00
XE-133M LLD<6.71E+00 LLD<6.71E+00 233.21
XE-135 LLD<7.27E-01 LLD<7.27E-01 249.79
XE-138 LLD<5.74E+00 LLD<5.74E+00 258.41
Y-88 LLD<8.05E-01 LLD<8.05E-01 1836.06
Y-91 LLD<3.61E+02 LLD<3.61E+02 1204.90
Y-91IM  LLD<1.12E+00Q LLD<1.12E+00 555.60
IN-65  LLD<2.99E+00 LLD<2.99£+00 1115.55
ZR-95  LLD<1.40E+00 LLD<1.40E+00 756.73
ZR-97  LLD<9.09E-01 LLD<9.09E-01 743.33

- . - wm e e e e e o -

TOTAL 5.17E+01 +-3.15E+00 5.17E+01 +-3.15E+00
EBAR = *¥¥¥¥ MEY/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

TOTAL MEASURED ACTIVITY = 5.17E+01 (+-3.15E+00) UC/LI
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% TECH. SPEC, = ¥k (j dikkik)
ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.65 1460.37 146. 17.8 1.91E+01

&7
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CANBERRA SFECTRAN~F V2.08 GOFTUARE

222-8 COUNTING ROOM WESTINGHDUSE HANFORD 1G-JaM-~
i NAaLY B3 IS FAaRANETERS

MCA UNIT MUMBER! 2 / ADC UNMIT MUMBER! Z.0

DETECTOR NUMEBER: 3 / GEOMETRY HUMBER: 42

SPECTRUM SIZE:  40%& CHANNELS

DRUER OF SMOOTHING FUNCTION? G

NUMEER OF BACKGROUND CHANMELS! 4 OM EACH SIDE OF Fiak
FEAR CONFIRDEHCE FATTOR: 85.,0%

IRENTIFICATION EMERGY WINBOW! +- 1,00 KEV

ERROR QUOTATION: 1.94 SIGHA UNCERTAINTY

ENVIRONMEMTAL RACKGROUND SUBTRACTED

LD CALCULATION PERFORMEQR e —_— -
HEARSURED EHERGBY DIFFERENCES LISTED

MULTIFLET ANALYSISE FERFORMELD

SFECTRAL DATH READ DIRECTLY FROM MULTICHAMNNEL ANALYIER ANLL
GNALYZED HYID . !

BAMFLE DESCRIFTION: F-294 SEGMENT-G
GEOMETRY DESCRIFTIONG

SAMPLE SIZ2E: 1,0000E~02 LI
STANDARD SIZE! 1,0000E+00 En
ANALY®IS LIBRARY FILE! ANL2OS

COLLECT STARTEDR ON 10~JAN-20 AT 08120134

COLLECT LIVE TIME: 3000, SECONDE
REAL TIME: 2004, SECUONDE
HEAD TImES .12
GECAYEL TO 0. BAYSr 0.0000 HOURSE BEFORE THE sTaART OF

ENERGY CaALIBRATION FERFORMED 17-0CT-@9
EFFICIENCY CALIEBRATION PERFORMED ¥1-4UL-89

- .

e e et g PR —W --—- - ———— e ¢ w4 ey
A e N e frenaid
ey aatt
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P O K ST T I R R R OT S ST %iﬁ%h?ff:\{gl'ﬁ‘ uq i L AT T N VI

PEAK A NALYSY IS
PK  CENTROID ENERGY FRHM  BACKGND  NET AREA ERROR HUCLIDES
CHANNEL KEY KEY COUNTS CoUHTS %
1 10021.,40 S518.79 . 1.91 118, 137, 2%,%  RHN-220,1-133
1k 516,94 145, Ge8 - TL-208yNA-22,
TNy RH=104

2 . 1218.84, 609,45 _ 1.32 o 109, 139, 08,0 EI-214 .-
-y t Y - S i50, 8.7 RU-103

T 1323.00  &31.50, 1.32 8%, 957, 1g.d LE-1%7

3R ©g&L.7B 25, 28,5

4 2921,3% 1440.79 1,97 34, 564, 8.8 K-d4

AR 1466,97 648, 1.8

ERROR QUOTATION AT 1.9& SIBMA
FEAK CONFIDENCE LEVEL AT 853.0XK

B - ENVIRONMENTAL BACKGROUND FPEAK
BACKGROUND SUBTRACTION PERFORMED UWSING FILE BROQLE
RACKGROUND DESCRIPTION: BACKGROUND '

BACKGROUND COLLECT STARTED OM 28-JUN-B% a7 1331001340
HACKGROUND LIVE TIME: 40000, SECORNDG
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222~ COUNTING ROOM WEESTIMGHOUESE HANFORD Teedaf-90 OF111305
SAMFLE! F-29%94 SEGMENT-8

LATA COLLECTED OH 10-JaN-90 AT O0B.201C

DECAYED TO 0, DAYS, 0.0000 HMOURS BEFORE THE STae:v OF COLLECT.

RaAaD I ONUDCLIDE ANAalLY S IE B0 R T

NUCLIDE ' GOTIVITY CONCENTRATION IN  uofi/Ll ENERGY COMFARISON
DECAY (KEWVS
MEASURED ERROR CORREETE ERROR EXFECT LIFF
AM-~241  LLD<1.BBE-01 LLIO<T.88E~01 56,54
AM~243  LLO<1 . 39E-01 LLD=1,.39E-01 FaLE
E4~133 LLb<L,73E-01 LLO%L ., 78E-01 358.00
RA=140  LLDE4, 97E-01 ELD 4, $FE~D1 537.07
CEFRLIA4 LLDEL, 49E+00 LLL<1 ., 4PE+G0 1EE 5
vu 40 LLb<l, 30E-01 LDl J33E=-01 1532,50
fem1 LLIGY, §2E~01 LLNES , 62E-01 330,04
Lb 134 LLOD<L,77E-01 LLO<L, PFE=Q1 RN LB
LE-137 L+02E+00 +-1.95E~01 1.03E+00 +~1,93E~01 Hal.45 =-0.158
EU=-152 LLDCP,42E~01 LLO<®, 42E-01 Laus,ut
EU-154 LLD 4.33& o1 LbDe4,.53E-01 127A LAY
Fli-tss 1l 5ok "_‘__".,'1. o L.l 13- -.utoB‘?E O"- v et mm 'c‘::v- 1 . . [P
FE=5% LLD J.QUP“OL T LLOSE L O0E~0 1 1075, 2%
I-131 LL DL, 34E~01 . LLD<l.34E~01 AL R
K=90 LLOSA . Z0E+00 LLLC4 . 20E4+00 14&0. 75
LA=140 LLD< .JiE 01 LLDSL S1E=-01 1598, 28
HN~5F4 LLE<T . S1LE~01 LEOSL cS1E=-01 B34,8.4
NA=-22 LLHa;.éJH or LEDSL . &9E~01 TE74.55
NE-95 LB . S50E-01 LLDEL 50801 PEG L FE
NE=237 LLDNGS,.18E-01 LLOSE . 18E-01 Ba .50
FU-239  LLD<1.34E8403 LLU=1 , 2AE+03 129,39
PU~241  LLOC4. 44E+04 LLO<q, 445404 143,57
fA=-224 LLDE2,.BEE+F00 LLDED BEE+00 040,99
RA~226 LLOLD,84E+00 LILDED . BE+00 LH&, 14
RU~10F  LLOE<L.34E-01 LLOwL . Z3E-01 197,08
RULOZ LLO<1 . 41E-01 LLUST . 41E=-01 497, Gl
RURML104 LLLOL2.70E4+00 LLISD , JOE+G0 G721, 8
SR—-125 LLUﬁ1.32E+OO LLO<SL . 328400 174 .35
§E~75 LLD=L . 70E~01 LLDWL . 7OE~0G1 &G . ab
GM-113 LLD<L.7&E-01 LLD<) . 78E-D1 I91.87
SR-85 LLDC1 . &5E~01 LLD<1 . 45E-01 5139y
TH-228  LLDSE . 725400 LLDa, 7OE+00 B, 37
u-03% LLI<1 . 71E~01 LLIE1  71E-01 LBS .71
Y~89 LLD<L, 23E~01 LILOEL . 28E=-01 1634.06
IN-65 LLD<4,37E~01 ' LLIZa,37E-01 111%,5%
ZR=-95 LLO<2 , 55E=01 LLI<D , 558-01 T A
TOTuL 1.02E400 +~1.95E~01 1 O3E400 +~1, 95801
ERAR = XXKXX HEU/DISINTEGR&TIDN
MAXIMUM FERMISSARBRUE ACTIVITY = 1.14E-08 UCG/LI . .
TOTAL MEASURED ACTIVITY = 1.03E4+00 (+-1.95E-01) UC/LI
® OTECH., SPEC. = xkEkkd (+-KEK%)

ERROR RUOTATION AT L.%4 SIGHMA
LLD CONFIRENCE LEVEL AT 85.0X%

&67.4



| all DETECTER_EEAKS WERE USER LH_THE ANOLXSIS .

R L LA I A
FEAKS ELIMIMNATED RY BACKGROUMND SURTRACTION
EENTROLD ENERGY NET AREMR ERROR GAMMAS/ZEC
CHANNEL KEV COUNTS x
1621.40 510,79 137, 28.2 1.60E4CL .
1218,84 09 .43 13%9. J3.0 1.87E401L
921,39 1460.79 a8, 8.8 1.39E+0L2
o A s R S A, e T e e e e i gt th. I b e oy T T R gl ey B, 2T o T g, ST
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:32:44

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFCRMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1009
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-296 SEGMENT-1

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1,0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000£+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:18:56
COLLECT LIVE TIME: 3000, SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM ' 27-AUG-90 09:32:44
PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1€ 1126.55 562.75 1.40 158. 1e8. 21.1 E85i134,
-152
2C 1138.99 568.97 1.40 143. 321.  18.3 BCS-134,
I-207
3C 1209.70 604.31 1.41 -135. 1733. 5.8 (C5-134
4C 1218.83 608.87 1.41 126, 36. 33.0 BI-214,
RU-103
5 1323.55 661.22 1.57 105. 3132. 3.6 (S-137
58 661.82 35. 46.4
6C 1591.90 795.38 1.54 68. 1260, ~ 6.4 (S-134
7C 1604.08 801.47 1.54 - 70, 118. 13.7 (S-134
8 2346.30 1172.70 1.78 66. 1128. 6.2 CO0-60
9 2664.77 1332.06 1.93 7. 1107. 5.9 C0-60
10 2730.32 1364.87 2.34 11. 31. 49.8 C(CS-134
11  2921.09 1460.35 1.56 5. 166. 15.8 K-40
11B 1461.77 ' 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOOll

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM

SAMPLE: F-296 SEGMENT-I

DATA COLLECTED ON 10-JAN-90 AT 09:18:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE REPORT

27-AUG-90 09:32:44

ANALYSIS

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<2.18BE-0l LLD<2.18E-01 911.07
AG-~108M LLD<6.07E-02 LLD<6.07E-02 433.94
AG-110M LLD<2.70E-01 LLD<2.70E-01 657.76
AM-241 LLD<2.65E-01 LLD<2.65E-01 59.54
AM-243 LLD<6.45E-02 LLD<6.45E-02 74.67
AR-41  LLD<3.67E-02 LLD<3.67E-02 1293.64
AU-198 LLD<5.20£-02 LLD<5.20E-02 411.80
BA-133 LLD<8.08E-0Q2 LLD<8.08E-02 356.02
BA-139 LLD<1.65E-01 LLD<1.65E-01 165.85
BA-140 LLD<2.00E-01 LLD<2.00E-01 537.27
BA-141 LLD<1.61E-01 LLD<1.61E-01 190.23
BE-7 LLD<5.10E-01 LLD<5.10E-01 477.59
BI-207 LLD<5.12E-02 LLD<5.12E-02 569.70
B1-212 LLD<6.79E-01 LLD<6.79E-01 727.27
81-214 LLD<2.38E-01 LLD<2.38E-01 609.32
CD-109 LLD<1.03E+00 LLD<1.03E+00 88.03
CE-139 LLD<«3.73E-Q2 LLD<3.,73E-02 165.85
CE-141 LLD<5.54E-02 LLD<5.54E-02 145.44
CEPR144 LLD<4.71E-01 LLD<4,.71E-01 133.51
C0-56  LLD<5.17E-02 LLD<5,17E-02 846.76
C0-57  LLD<3.12E-02 LLD<3.12E-02 122.06
C0-58  LLD<5.26E-02 LLD<5.26E-02 810.75

C0-60 2.63E+00 +-1.59E-01 2.63E+00 +-1.59E-01 1332.50 -0.44

1173.24 -0.54
CR-51  LLD<4.26E-01 LLD<4.26E-01 320.09

CS-134 2.27€£+00 +-1.49E-01 2.27E+00 +-1.49E-01 795.84 -0.47

604.70 -0.39
£5-136 LLD<4.99E-02 LLD<4.99£-02 ' 818.51

€S-137 4.81E+00 +-1.88E-01 4,8B1E+00 +-1.88E-01 661.65 -0.43
CS-138 LLD<6.42E-02 LLD<6.42E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<9.67E-02 L1D<9.67E-02 1274.45
EU-155 LLD<1.22E-01 LLD<1,.22E-01 105.31
FE-59  LLD<1.11E-01 LLD<1.11E-01 1099.25
HF-181 LLD<5,98E-02 LLD<5.98E-02 482.20
HG-203 LLD<4.99E-02 LLD<4.99E-02 279.20
I-131 LLD<6.21E-02 LLD<6.21E-02 364.48
[-132  LLD<S5.81E-02 LLD<5.81E-02 667.69
1-133  LLD<5.73£-02 LLD<5.73E-02 529.69
[-134  LLD<7.22E-02 LLD<7.22E-02 847.03
1-135 LLD<1.49£-01 LLD<1.49E-01 1260.41
K-40 LLD<9.06E-01 LLD<9.06E-01 1460.75
KR-85  LLD<1.31E+01 LLD<1.31E+01 513.99
KR-85M LLD<3.55£-02 LLD<3.55E-02 151.17
KR-87  LLD<1.31E-01 LLD<1.31E-01 402.58
KR-89  LLD<2.02E+00 LLD<2.02E+00 220.90
LA-140 LLD<3.91E-02 LLD<3.91E-02 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
. PA-234M
P8-210
pB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
y-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

71

AR

LLD<1,28E-01
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19€E-01
LLD<1.01£+Q1
LLD<1.41E+Q0
LLD<9.29E-02
LLD<1.31E-01
L1D<5.05E+03
LLD<1.93E+03
LLD<4.01E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5,29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31£-02
LLD<5,75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
L.LD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<1.59E-01
LLD<1.58E+00
LLD<1.11E-01
LLD<3.83E-01
LLD<4.23E-02

LLD<3.23E-01

LLD<3.50£E-03
LLD<1.32E+01
LLD<6,90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

ey oy - -

9.71E+00 +-2.87E-01

g1

LLD<1.28E-01
LLD<5.15E-02
LLD<5,83E-02
LLD<3.24E-02
LLD<5,26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94£-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.0lE+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+0Q3
LLD<1.93E+03
LLD<4.01E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<$9.95E-01
LtD<8.94E-01
LLD<3.69E~02
LLD<2.54E-01
LLD<4.40E+0]
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.,48E-02
LLD<7.31£-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LL.D<3,11E-02
LLD<3.60E-02
LLD<8.73E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6,.31E-02
LLD<5.90E-02
LLD<1.67E-0Q1
LLD0<1.59E-01
LLD<1.58E+00
LLD<1.11E-01
LLD<3.83E-01
LLD<4,23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32£+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

- ——— g -

641.83
834.83
846.76
1274.55
- 1368.60

702.63 -

765.78
657.92
984 .45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148,57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
3491.67
513.99
555.60
1383.94
1121.30
140,51
159.00
109.27
228.16

84.37
583.14
185.71
208.00
685.74
163.98

81.00
233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

9.71E+00 +-2.87E-01

STANDARD DEVIATION =

0.05



Pt 4R L0710 S

EBAR = **%%* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI

TOTAL MEASURED ACTIVITY = 9.71E+00 (+-2.87E-01) UC/LI
% TECH. SPEC. = *wwiwk (j k)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1126.55  562.75 198. 21.1 8.47E+00
1138.99  568.97 321. 18.3  1.39E+01
1604.08 801.47 118, 13.7 6.74E+00
2730.32 1364.87 31. 49.8 2.75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1218.83  608.87 36. 33.0 1.63E+00
2921.,09 1460.35 166, 15.8 1.58E+01
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* *
* GAMMA SPECTRUM ANALYSIS *
* *

* ok k ok ok kR k k kR ok hkok ok kK ok k k k k ok kk ok k k ok k k k ok ok %k k k %k

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 27-AUG-90 09:45:56

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

_MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2749
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-297 SEGMENT-J

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 10-JAN-90 AT 09:21:40
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-0CT-88
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222-S COUNTING ROOM 27-AUG-9C 09:45:56
PEAK ANALYSIS '

PK CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEY KEV COUNTS COUNTS %

1C 1127.84 563.55 1.49 552. 502. 14.2 ECSié34,
U-152

2C 1139,68 569.47 1.49 485. 956. 11.6 BCS-1§4,
1-20

3 1210.48 604.86 1.70 502. 5996. 2.8 CS-134

4 1324.35 661.79 1.70 366. 8782. 2.2 CS-137

48 661.85 36. 13.9

5C 1592.56 795.87 1.70 266. 4293. 3.7 C(S-134

6C 1604.64 801.91 1.70 270. 387. 12.5 CS-134

7 2347.01 1173.06 1.94 221. 3775. 3.4 CO-60

8 2665.46 1332.27 2.16 36. 3437. 3.4 C0-60

88 1332.24 9. 37.4

9 2731.09 1365.09 2.99 19. 113. 22.4 (S-134

10 2921.55 1460.32 2.32 22. 128. 21.3 K-40

108 1460.85 156. 3.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO12
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000, SECONDS
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222-5 COUNTING ROOM

SAMPLE: F-297 SEGMENT-J

DATA COLLECTED ON 10-JAN-90 AT 09:21:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIOGNUCLIDE REPORT

27-AUG-90 09:45:56

ANALYSIS

NUCLIDE ACTIVITY CONCENTRATIONEINY uCi/LI ENER?EECOMPARISON
DECA V)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AC-228 LLD<1.12E+00 LLD<1.12E+00 911.07

AG-108M LLD<2.84E-01 LLD<2.84E-01 433.94

AG-110M LLD<1.35E+00 LLD<1.35E+00 657.76

AM-241 LLD<1.32E+00 LLD<1.32E+00 59.54

AM-243 LLD<3.41E-01 LLD<3.41E-01 74.67

AR-41  LLD<2.19E-01 LLD<2.19E-01 1293 .64

AU-198 LLD<2.56E-01 LLD<2,56E-01 411.80 .

BA-133 LLD<3.36E-01 LLD<3.36E-01 356,02

BA-139 LLD<7.17£-01 LLD<7.17E-01 165.85

BA-140 LLO<1.03£+00 LLD<1.03E+00 537.27

BA-141 LLD<6.88E-01 LLD<6.88E-01 190.23

BE-7  LLD<2.47E+00 LLD<2.47E+00 477.59

BI-207 LLD<2.57E-01 LLD<2.57E-01 569,70

BI-212 LLD<3.76E+00 LLD<3.76E+00 727.27

BI-214 LLD<2.05E+00 LLD<2.05E+00 609.32

CD-109 LLD<4.30E+00 LLD<4.30E+00 88.03

CE-139 LLD<1.62E-01 LLD<1.62E-01 165.85

CE-141 LLD<2.59E-01 LLD<2.59E-01 145.44

CEPR144 LLD<2.06E+00 LLD<2.06E+00 133.51

0-56  LLD<2.46E-01 LLD<2.46E-01 846.76

€0-57  LLD<!.33£-01 LLD<1.33£-01 122.06

C0-58  LLD<2.3BE-01 L.LD<2.38E-01 810.75

€0-60 2.25E+01 +-8.14E-01  2.25E+01 +-8.14E-01  1332.50 -0.23
1173.24 -0.18

CR-51  LLD<1.94E+00 LLD<1.94E+00 320.09

€S-134 2.16E+01 +-8.27E-01  2.16E+01 +-8.27E-01 795.84  0.03
604.70 0.16

€S-136 LLD<2.71E-01 LLD<2.71E-01 818.51

€S-137 3.78E+01 +-9.55E-01  3.78E+01 +-9.55E-01 661.65 0.14

€S-138 LLD<2.37E-01 LLD<2.37E-01 1435.86

FU-152 LLD<4.57E-01 L1D<4.57E-01 1408.01

FU-154 LLD<4.77E-01 LLD<4.77E-01 1274.45

EU-155 LLD<6.04E-01 LLD<6.04E-01 105.31

FE-59  LLD<S5.62E-01 LLD<S.62E-01 1099.25

HF-181 LLD<2.98E-01 LLD<2.98E-01 482.20

HG-203 LLD<2.09€-01 LLD<2.09E-01 279.20

1-131  LLD<2.65E-01 LLD<2.65E~01 364.48

1-132  LLD<7.54E-01 LLD<7.54E-01 667.69

1-133  LLD<2.71E-01 LLD<2.71E-01 529.69

1-134  LLD<3.69E-01 1.LD<3.69E-01 847.03

1-135  LLD<S.49E-01 LLD<5.49E-01 1260.41

K-40  LLD<2.21E+00 LLD<2.21E+00 1460.75

KR-86  LLD<5.81EF+01 LLD<5.81E+01 513.99

KR-85M LLD<1.64E-01 LLD<1.64E-01 151.17

KR-87  LLD<&.89E-01 LLD<5.89E-01 402.58

KR-88  LLD<8.53E+00 LLD<8. 53E+00 220.90

LA-140 LLO<I.40E-01 LLD<1.40E-01 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
P8-210
PB-212
PB-214
PQ-210
po-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
$B-125
SC-46
SE-T75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131IM
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

76

Rri ANl

1.1.D<5.70E-01
LLD<2.34E-01
LLD<2.78E-01
LLD<1.B9E-0]
LLD<2.34E-01
LLD<2.25E-01
LLD<2.39E-01
L1L0<1.53E+C0
LLD<1.05E+00
LLD<1.26E+00
LLD<5.16E-01
LLD<5.09E+01
LLD<6.30E+00
LLD<3.92E-01
LLD<5.51E-01
LLD<2.06E+04
LLD<9.92E+03
LLD<1.55E+04
LLD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73E+00
LLD<1.02E+00
LLD<1.2BE+00
LLDO<2.12E+02
LLD<2.59E-01
LLD<4.54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
11D0<3.02E-01
LLB<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E-01
LLD<2.48E-01
LLD«7.17E-01
LLD<8,09E-01
LLD<6.84E+Q0
LLD<4.89E-01
LLD<]1.64E+00
LLD<1.85E-01
LLD<1.42E+00
LLD<9.63E-02
LLD<6.86E+01
LtD<3.62E-01
LLD«<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

8.19E401 +-1.50E+00

LLD<5.70E-01
LLD<2.34E-01
LLD<2.78E-01
LLD<1.69£-01
LLD<2.34E-01
L1D<2.25E-01
LLD<2.39E-01
LLD<1.53E+00
LLD<1.05E+00
LLD<1.26E+00
LLD<5.16E-01

LLD<5.09E+01

.LD<6.30E+00
LLD<3.92E-01
LLD<5.51E-01
LLD<2,06E+04
LLD<9.92E+03
LLD<1.55E+04
£LD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73£+00
LLD<1.02E+00
LLD<1.28E+00
LLD<2.12E+02
LLD<2.59E-01
LLD<4 . 54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
LLD<3.02E-01
LLD<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E~01
LLD<2.48E-01
LLD<7.17E-01
LLD<8.09E-01
LLD<6.84E+00
1.LD<4.89E-01
LLD<1.64E+00
LLD<1.85E-01
LLD<1.42E+00
LLD<9,63E-02
LLD<6.86E+01
LLD<3.62E-01
LLD<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

- an e

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465,03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836.00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16
84.37
583.14
185.71
208.00
685.74
163.98
81.00
233.21
249.79
- 258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

.

8.19E+01 +-1.50E+00

STANDARD DEVIATION =

0.18



Pathht 2710

EBAR = ***wk MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI

TOTAL MEASURED ACTIVITY = 8.19E+01 (+-1.50E+00) UC/LI
% TECH, SPEC. = *iwwnk (yowk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.84  563.55 502. 14.2 2.96E+01
1139.68  569.47 956. 11.6 5.69E+01
1604.64 801.91 387. 12.5 3.10&+01
2731.09 1365.09 113. 22.4 1.40E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.55 1460.32 128, 21.3 1.68E+01
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Analytical Batch

Las Secsent SeriaL #:F0149

TNSTRUMENT WA77344

Procepure / Rev LA-925-106/A-1
TeckNoLOGIST M. Franz

Date January 05, 1990
TEMPERATURE N/A

Starving TiMe 0800

Exoing TiMe 1500

Cusvomer [D:89-048

Uranium Analysis
Fusion Dissolution

58838/100 ul.

CHeMisy S. A. Catlow

DescripTion Las ID DescrIpTiON Las ID
1| Initist LMCS Check Std. FO105 12 | Final tMCS Check Std FO297
2 | Rengont Blank F0120 13
3 Sample 89-045 FO108 14
4 | Dupiicate Sampia 89-045 F0107 15
5 Spike of Sampis 89-045 FO108 18
[:] Sample 89-047 FQ130 17
7 Duplicate Sampla 89-047 FO131 18
8 | Sample 89-048 FO164 19
9 Duplicate Sampla 89-048 FQ166 20
10 { Samyle 89-050 FO294 21
11 Duglicate Sample B89-050 FO296 22

Priary Book # Seconp Boox # Tuiro Bx# Finat VoL.

Stanparo Tyre & Avtauor Vou. & Aciouor Vo. | & Arar.Vor.| or Sto.
LMCS Chack Standard 56838/100 ul. 5.7 mL
Solke F0106/100 ut. 5,80 mL

SST-102 Rav. F 9/7/30

[nterim
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WATER DIGESTION TEST ANALYSIS



c8

Single Shell Tank Project

Tank:

Core:
Segment:
Customer I1D:

Laboratory ID:

Water Digestion

Laboratory 1D:
lon Chromatograph

Fluoride
Chioride
Nitrate
Phosphate
Sulfate

Laboratory ID:

Total Carbon

241-U-110
7
3

89-048

Check

Standard

F0158

N/A

F0158

95.50%

107.80%

103.10%

96.70%

99.20%

FO158

98.10%

Water Digestion

Laboratory Results of Solids
Units are Sample Wet Weight

Blank

FO170

N/A

FO170

<0.1
<0.1
<1.0
<1.0
<1.0

ppm
ppm
ppm
ppm
ppm

FO170

3.70 uwg

Laboratory Segment Serial No.: F0149

Sample
Sample Duplicate
F0159 F0160
$.32 gL 7.78 gl
F0159 F0160

3.43E+03 uglg 2.62E+03 up/g
<1.08E+03 uglg <1.30E+03 ug/g
3.95E+04 uglg 4.01E+04 ugfg
2.25E+04 uglg 1.44E+04 ug/g
<1.08E+04 uglg <1.30E+04 uglp

F0159 FO160

2.08E+903 uglg 2.44E+03 uglg

Spike of
Sample

FO161
7.87 gil
FO741
108.40%
110.90%
106.70%
104.80%
107.70%

F0161

90.70%

Check
Standard

F0742
N/A

F0742

92.70%"

101.20%
98.20%
94.70%
94.10%

FO162

100.50%

B2 HEE SE4,



8

Single Shell Tank Project Water Digestion
Sample Results on Laboratory Digestion

Tank: 241-U-110
Core: 7
Segment: 3
Customer ID: 89-048 Laboratory Segment Serial No.:. F0149
Check Sample

Standard Blank Sample Duplicate
Laboratory ID: N/A FO170 F0159 FO160
Water Digestion N/A Completed 9.32 g/L 7.78 g/l
Laboratory ID: F0158 F0170 FO159 FO160
fon Chromatograph ‘
Fluoride 95.50% <0.1 ppm 3.20E+01 ppm  2.04E+01 ppm
Chloride 107.80% <0.1 ppm <1.01E+01 ppm <1.01E+01
Nitrate 103.10% <1.0 ppm 3.68E+02 ppm 3.12E+02 ppm
Phosphate 86.70% <1.0 ppm 2.10E+02 ppm 1.12E+02 ppm
Sulfate 99.20% <1.0 ppm <1.01E+02 ppm <1.01E+02 ppm
Laboratory ID: F0158 FO170 F0159 FO160

Total Carbon 98.10% 3.70 ug - 1.85E-02 g/l 1.90E-02 g/l

Spike of
Sample

F0161
7.87 galL
FO741
108.40%
110.90%
106.70%
104.80%
107.70%

F0161

90.70%

Check
Standard

F0742
N/A
F0742
92.70%
101.20%

98.20%
94.70%

94.10% -

FO162

100.50%
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Analytical Batch

Las Secment Seriar #:F0149

Customer ID:89-048

INSTRUMENT N/A Water Digestion

Procepure /Rev LA-504-101/A-1 Note: Sample is not 5R1ked
prior to digestion. T

TechNoLOGIST L. Hughes Broceduge [ivrgvidesta sample to
e spik ater wi

Daze January 04, 1990 appropnate elements.

TEMPERATURE 25 C

2200 01-04-90
0500 01-05-90

Starting TIME

Exoing TiMe

Chemist H. S. Rich
DescrIpTioN Lag ID DescripTion Lag ID

1 Reagent Blank FO170 12
2 | sampie 83-048 FO159 13
3 Duplicate : Sample 88-048 FO160 14
4 { Spike of Sampls 89-048 FO161 15
5 18
6 17
7 13
8 19
9 20
10 2
11 ' 22

Tuiro Be# Finar Vo.

Secono Book #
& Avar.Vou.| or Sto.

% Aviouor Vou.

Primary Book #

Stanoasp Tyee & Autavor Vou.

N/A

Spike (Saa Notsl

557-102 Rewv. F 3/7/90 Intorim
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Las Secuent SeriaL #:F0149

WB24721

Customer ID:89-048

INSTRUMENT Ion Chromatograph Analysis from
Water Digestion

Proceoure / Rev LA-533~-105/A-3
TecuNoLOGIST N. E. Wright
Date January 05, 1990

|_TEMPERATURE 23 C
Starring Tine 1330
Enping Tise 1600
Cuemist H. S. Rich

Descriprion Las ID Descriprion Lag ID

1 Initisl LMCS Chack Std. FO158 12
2 Raagant Blank #0170 13
3 Sample B89-048 FO159 14
4 Dupllcate Sample 89-048 FO160 15
B Sample 88-083 0739 18

K Duplicats Sampte 89-083 FO740 17
7 Spike 89-083 FO741 18
8 Fins LMCS Chack Std FQ742 19
] 20
10 21
11 22

Stanoaro Tyre

Primary Boox #
& AvLrouor Vor.

Tuigo Bx# Finar Vou.
& Acer.VoL.| of Sto.

Secono Boox #
% Aviouor Vor.

LMCS Check Std,

6C11HF/100 ul

10.1 mL

Spike

36C9-61/300 ul.

FO738/50 ul 5.3 mi.

55T-102 Rav. F 9/72/80 Interim

83
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Single Shell Tank
Calibration Record

ANALYTE? Ion Chromatograph

PROCEDURE : LA- 533-105 Revision: A-3
Iustrument:  DIONEX 4000 Property Numser: WB24721
Techuorogist: Nora Wright Pavrott Numser:  6B107
Date: January 02, 1980

CaLiBrATION Stanoaso ID: 35C§-61 issued 12-08-89
ARALYTE CONCENTRATION: F 50.0 €1 61.0 NO, 501.0 PO, 509.0 S0, 501.0
Type oF CALIBRATION? Linear

CommMENTS

[ ——— = TS
S55T-103 RAev, {Draft) 9/4/80  Interim

83.1
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DIONEX METHOD PARAMETERS -~ GROUTOl.

‘Detector Parameters

MET

Number of DetectorS.iciisssesnssasrncacccnsssssonsssnssssesss L
Detector 1 Type.....-----.-.......................... ------ CDM—l
Report Options
Run Time (Minutes) ....ctccecseecassscevsnssssssssssssscasssas 10,00
Detector 1 real time plot sScale...essveesncsencssccesennsas 20.00
Print RePOYT.cissssssneasscscsaasassssssncssssssssasssscsssss YOS
Print RePlOtecrseecsscrassceccaseassassnscassassnsanssscnsas Y15
AutoScale Replot to Highest Peak...c.cceeeernans ceecersnunon Yes
Print Retention Times on Chromatogram....c.ceeeesaesersenncs Yes
List Peaks Not Found in this ruUl..ccceesvarvennrasscccannsas No
Report Unknowns found in rUNe..ceesosesccnaccnnsseoenas sess Yes
Record Raw Data.c.ceessosesseesosesacvcssascssascnacsencsnsasse Yes
Raw Data File Name: c:\dx\data\89120102.d09
Record Result Data....... caeeae Setareenresranrresesaannennn No
Integration Parameters
Sampling Rate (secondsS)...c.cvssesccscnnscascnancess Veressan 0.20
Peak Threshold (mV or uS/data pt interval)..eseeesceccccaae 0.400
Starting Peak Width (SecondsS).....cceecceessccoonsscscanssons 10.0
Peak Ared RejJeCE .. eitccesssessassssssasnscacncssssssassrsass 1000
Integration Timed Events
Time Description
Calibration Parameters
External or Internal Calibration...ccccseeseseevsscesssssse BExternal
Calibrate by Area or Height..ceceieeeerecscensosnsonanssess Height
Replace Or Average CalibrationsS......ccccveeeeececcecnssssnss Replace
Number Of Levels for Calibration....ceescececccccnccnss cers 6
Calibration fit CYPeeccevistrtosrsrsserssorassascccanasnsae .. Quadratic
Response Factor for unknown peaks.....cceesssesasosrossacas 0.0
Default Injection VOolUmMe. cseisssssessssssssstsnsssassnassas . 1.0
Defanlt Dilution Factor...ccresseescccaasascssens vesassssass 1.0
Area Reject for Reference PeaKS.....cccsssecarsssscssnne «es L1000
Percent Retention Time Window for Reference PeaksS.......... 5.0
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IC Control File: C:\WINDOWS\AI4CO\METHOD\GROUTO1l.TE

Step Tinme Degcription
Init CDM AutoQffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init DM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init . *Valve A ON
Init Valve B ON
Init Inject Valve QFF
Init CIM Relay 1 QFF
Init CIM Relay QFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

CDHM AutoOffset ON

GPM Reset OFF

Inject Valve ON

GPM Run Gradient Clock
Inject Valve OFF

CIM Relay 1 ON

CIM Relay 1 QOFF

R WNNE
WO OOOoO
(el lel ol oY ele)

GpmFile: C: \WINDOWS\AI400\METHOD\GROUT01 GPM
Lo Pressure Limit = 200

Hi Pressure Limit = 2000

Eluant 1 - DI WATER

Eluant 2 - BICARBONATE

Eluant 3 - CARBONATE

Eluant 4 -
Time Flow %1 %2 %3 %4 Comment
0.0 2.0 84 8 8 0
15.8 2.0 84 8 8 1]



et 554 2728

Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%
Least Squares Slope 2.85664E-004

Least Squares Intercept 4.60391E-002

Il

Ka = -7.01211E-010
Level Amount Area Height
1 1.00000E=-001 12386 247
2 2.49000E~-001 3682 744
3 4.96000E-Q0L 7741 1533
4 9.82000E-001 16531 3180
5 1.9270CE+000 37370 6795
6 3.71100E+000C 81106 13242
Component # 2 CHIORIDE Retention Time 1.62
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 5.69042E-004
Least Squares Intercept = =2,52994E-002
Ka = -1.42372E-0Q08
Level Amount Area Height
1 1.20000E-001 1170 210
2 2.99000E-001 3427 592
3 5.95000E-001 6474 1222
4 1.17900E+000 13307 2165
5 2.31200E+000 27960 : 4657
6 4.45200E+000 58342 10771
Component # 3 NITRITE Retention Time 2.00
Reference Peak FLUORIDE Window Size 7.00%
lLeast Squares Slope = 8.19167E-004
Least Squares Intercept = 3.87713E-001
Ka = 4.24548E-009
Level Amount Area Height
1 1.00000E+000 6728 955
2 2.49250E+000 17398 2609
3 4.96040E+000 36144 5455
4 9.82350E+000 72479 10242
5 1.92690E+001 156757 21248
6 3.71110E+001 299406 37444
Component # 4 NITRATE Retention Time 4.03
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.69781E-003
Least Squares Intercept = =3.38014E-003
Ka = 1.19273E-008
Level Amount Area Height
1 9.99000E-001 6114 614
2 2.49000E+000 15873 1479
3 4 ,95500E+000 31781 2811
4 9.81400E+000 66164 5536
5 1.92500E+001 137582 10594
6 » 3.70740E+001 285670 19231



B4 53420200

Component # 5 PHOSPHATE Retention Time 5.35
Referaence Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 4,52311E-003
Least Squares Intercept = 2.58616E=-001
Ka = -6.53030E-008
Level Amount Area Height
1 9.99000E-001 2494 179
2 2.49000E+000 7725 511
3 4 .95500E+009 16061 1043
4 9.81400E+000 33837 2134
5 L.92500E4+001 71926 4526
6 3.70740E+001 156060 S414
Component # 6 SULFATE Retention Time 7.10
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.96810E-003
Least Squares Intercept = 2.30818E-001
Ka = -1.00806E~008
Level Amount Area Height
1l 9.99000E~-001 7667 464
2 2.49000E+000 19957 1147
3 4.95500E+000 41209 2360
4 9.81400E+0C00 B6948 4959
L 1.92500E+001 178459 10251
6 3.70740E+001 375814 20962
Component # 7 Oxalate Retention Time 9.77
Reference Peak - FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+00C
Level Amount Area Height
1 0.00000E+000 0 0
2 0.00000E+000 1] (4]
3 0.00000E+000 0 o
4 C.00000E+000 0 0
5 C.00000E+000 0 0
6 0.00000E+000 98993 5848
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lo000
7500
5000
2500

0.0B

22500
20000
17500
15000
12500
1cg00
7500
5000
2500
0.0B

89

TR I adaf D

5 00 10. 00 15. 00 20. 00 25. 00 30. 00 35, 00 40. 00

Concentration (ug/ml)

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Concentration(ug/ml)

Component: PHOSE
Fit Type: Quadr
Conc = ( -6.530302e-
{ 4.523107e~003 * Res
Standardization:

Calibration: Heigl

Component: SULF?
Fit Type: Quadr
Conc = { =1.0080%49e~
( 1L.968097e~003 * Res
Standardization:

Calibration: Heigt



3608 275

DATA REPROCESSED ON Tue Jun 05 18:26:12 1990

Sample Name: AUTOCAL1R Date: Tue Jan 02 10:21:45 1590
Data File : A:\90010200.D03

Method : e:\windows\ai400\method\GROUTC1l.met

ACI Address: 1 System : 1 Injecti: 3 Detector: CDM

o s e e T e P o P T — ——

kkkRAhkkkhkhkhkkkkhhkkhhhhkd EXTERNAL STANDARD REPORT *kkhkkkikkkhkkhkkkkhkhrdhhhkhkrkk

A e e 5 S . . S A PP ey e et e e LA AL Ll s 407

- Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1l 1.00 FLUORIDE 1. 000e-001 1. 236e+003 247 1 o 0.00%
2 3.68 NITRATE 9.990e=00)l 6.1ll4e+003 614 1 0 0.00%
3 5.52 PHOSPHATE 9.990e-001 2.494e+003 179 1 0 0.00%
4 6.65 SULFATE 9,990e=-001 7.667e+003 464 1 Q 0.00%

File: A:\90010200.D03 Sample: AUTOCALLR

0.810

0.710
NITRATE
0.610 ]

0.510 ' SULFATE

0.
us 410

0.310 | FLUORIDE
0.210 - : PHOSPHATE

0.110 :

0.010 5 ; L)
=3=‘=!-‘1

=0.090 FrTTrTTTT LUNLIN NN L L Lt A LB L B
0.00 2.00 4.00 6.00 8.00

S0
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DATA REPROCESSED ON Tue Jun 05 18:10:27 1990

Sample Name: AUTOCALZR Pate: Tue Jan 02 10:21:54 1990
Data File : A:\80010200.D04

Method : c:\windows\aid400\method\GROUTOl.met

ACT Address: 1 System : 1 Inject#: 4 . Detector: CDM

AKRRRARRRRKRRRRRRAKRKRAKA* | EXTERNAL STANDARD REPORT #kkkkhkkhhkkhhhhkkhhhhhhkokths

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAR CON¢C. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 2.490e=-001 3.682e+003 744 1 o 0.00%
2 1.55 CHLORIDE 2.990e~001 3.427e+003 592 1 0 0.00%
3 3.65 NITRATE 2.490e+000 1.587e+004 1479 1 4] 0.00%
4 5.53 PHOSPHATE 2.490e+000 7.725e+003 511 1 0 0.00%
5 6.67 SULFATE 2.490e+000 1.996e+004 1147 1 o 0.00%
File: A:\90010200,D04 Sample: AUTOCAL2R
1.800
NITRATE
1.550
1.300 SULFATE
1.050
FLUORIDE
us
0.800
PHOSPHATE
0.550 I
0.300
0.050
———
=0.200 [TTTTT R N R N RN
0.00 2.00 4.00 6.00 8,00

91
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DATA REPROCESSED ON Tue Jun 05 18:09:08 1990

— gy gt g e . aw e s

Sample Name: AUTOCAL3R Date: Tue Jan 02 210:42:02 1990
Data File : A:\90010200.D05

Method : e¢:3\windows\ai400\methcd\GROUTOl.met

ACI Address: 1 System : 1 Inject$: 5 Detector: CDM

kdkhkkkkhk kR kA hkkkkRXARkA* EXTERNAL STANDARD REPORT ek khdh e hddehidhddds ik

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 4.960e-001 7.741e+003 1533 1 0 0.00%

2 1.57 CHLORIDE 5.950e-001 6.474e+003 1222 1 0] 0.00%

3 3.62 NITRATE 4.955e+000 3.17Be+Q04 2811 1 o} 0.00%

4 5.53 PHOSPHATE . 4.955e+000 1l.606e+004 1043 1 0 0.00%

5 6.68 SULFATE 4,955e+000 4.121le+004 2360 1 8] 0.00%

File: A:\90010200.D05 Sample: AUTOCAL3R

4.0850

3.550

NITRATE
3.050

SULFATE
2.550

2.050 FLUORIDE
4HLORIDE

us

1.530 PHOSDPHATE

1.050

0.550

0.050

=0.450 17T LN (LRSI 2 I O L B I [Trrrrri
0.00 2.00 4.00 6.00 8.00

92
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DATA REPROCESSED ON Tue Jun 05 18:06:54 1990

EEETO SIS RIS T A =s===== = =
Sample Name: AUTOCAL4R Date: Tue Jan 02 10:52:10 1990
Data File : A:\90010200.D06
Method : c:\windows\ai400\method\GROUTOLl.met
ACI Address: 1 System 3 1 Injecti: 6 Detector: CDM

Khkhkhkkhkhkhkkkkrhkhkhkkhik BEXTERNAL STANDARD REPORT ik kAkAikkkhkkkhrhikhkhrkkhhxkd

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT EL PEAK RET TIME
1 0.98 FLUORIDE 9.820e~001 1.653e+004 3180 1 0 0.00%

2 1.55 CHLORIDE 1.179e+000 1.331le+004 2165 1 o 0.00%

3 3.57 NITRATE 9.814e+000 6.61l6e+004 5536 1 o 0.00%

4 5.50 PHOSPHATE 9.81l4e+000 3.384e+004 2134 1 0 0.00%

5 6.67 SULFATE 9.8l4e+000 B.695e+004 4959 1 o 0.00%

File: A:\90010200.D06 Sample: AUTOCAL4R

8.100

7.100

NITRATE

6.100
SULFATE

5.100

FLUORIDE

4.100
us

3.100 PHOSPHATE

2.100

1.100

fers,
4y

it

0K 3090 300 3N KK AU A K KD
) ) 3

(=33

¢.100

=0.900 FrrTTTTTT LI L L L L B L L
0.00 2.00 4.00 6.00 §.00

03
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DATA REPROCESSED ON Tue Jun 05 18:04:22 1990

o o e - e

Sample Name: AUTOCALSR
Data File :

Method

A:\90010200.D07

Date:

¢ c:\windows\ai400\methcd\GROUTOLl.met

ACI Address: 1

System

EXTERNAL STANDARD REPORT

HE

Injecti: 7

SoassmommTsEm=m S T ST T e

o ek e e ke e de de dede g de de e ode e ke e e e ke ke

Tue Jan 02 11:02:18 1990

CDM

e et e g e ey

Detector:

dkkkkhkhkkkkkkhkkkkhkkkkikkRrr

Stop time = 5.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml ARFA HEIGHT BL PEAK RET TIME
1 0.98 FLUQORIDE 1.927e+000 3.737e+004 6795 1 0 0.00%
2 1.55 CHLORIDE 2.312e+000 2.796e+004 4657 1 Q 0.00%
3 3.50 NITRATE 1.925e+001 1.376e+005 10594 1 0 0.00%
4 5.47 PHOSPHATE 1.925e+00)l 7.193e+004 4526 1 ) 0.00%
5 6.63 SULFATE 1.925e+001 1.785e+005 10251 1L 0 0.00%
File: A:\90010200.D07 Sample: AUTOCALSR
18.000
15.500
13.000 NITRATE SULFATE
10.500
as FLUORIDE
8.000
PHOSPHATE
5.500
3.000
0.500 !
=2.000 FTTTYTTTTTTT LB L O O
0.00 2.00 4.00 6.00 8.00

94
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DATA REPROCESSED ON Tue Jun 05 18:30:16 1990

= I S I T S T S SSITI S moDSTS SmEE=
Sample Name: AUTOCALGR Date: Tue Jan 02 11:12:31 1990
Data File : A:\90010200.D08
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Injecti: 8 Detector: CDM

khkkhkhkikRkhhkhkkkhkhkhhkhkk®x EXTERNAL STANDARD REPORT *kkkaxkkhkkkkAxAhdhkhhihhhkkihk

e S S S S S S i TR OV S D P B S S S S St e e i sl AR TR PP i RSP PSP P S S S —— s o — ——

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in . REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 3.711le+000 8.1llle+004 13242 2 0 0.00%

2 1.57 CHLORIDE 4.452e+000 65.834e+004 10771 2 o 0.00%

3 3.43 NITRATE - 3.707e+001 2.857e+005 19231 1 o 0.00%

4 5.38 PHOSPHATE 3.707e+001 1.561e+00S 9414 2 0 0.00%

S 6.55 SULFATE 3.707e+001 3.758e+005 20962 2 0 0.00%

File: A:\90010200.D08 Sample: AUTOCALGR

40.500

35.500

30.500

25.500 SULFATE
NITRATE I

20.500

us
FLUORIDE

15.500 ¢HLORIDE

10.500

5.500

0.500

=4.500 TTTTTTTY L O L
0.00 2.00 4,00 6.00 8.00
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DIONEX SCHEDULE - A:\90010500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int std
SETUP c:\windows\ai c¢:\windows\ai 1 1 0
BLANK c:\windows\ai c:\windows\ai 1 1 0
ILMCS/6C11HF c:\windows\ai c:\windows\ai 1 101 0
IMCS/73Cl1F c:\windows\ai c:\windows\ai 1 101 0
170b ¢:\windows\ai c:\windows\ai 1 1 0
159 c:\windows\ai c:\windows\ai 1 101 0
1604 c:\windows\ai c:\windows\ai 1 101 0
739 ¢:\windows\ai c:\windows\ai 1 101 0
7404 c:\windows\ali c:\windows\ai 1 101 4]
741s c:\windows\ai c¢:\windows\ai 1 101 0
LMCS/6CL1HF c:\windows\ai c:\windows\ai 1 101 0
IMCS/73C11F c:\windows\ai c:\windows\ai 1 101 -0



Wt B LM

Sample Name: BLANK ) Date: Fri Jan.05 14:20:21 1990
Data File : 90010500.D02

Method ¢ c:\windows\ai400\method\GROUTO1l.met ‘

CIM Address: 1 System : 1 Cycle#: 2 Detector: CDM

gk dedededokddedokdekdkhekdkikded  EXTERNAL STANDARD REDORT s dedededk g v dedededede de & dodede dede o e de ek

Start Time = 0.00 minutes Stop time = 9.40 Minutes

Number of Data Points = 2820 One Data Point per 0.2 seconds

Areareject = 1000

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.32 ' 0.000e+000 1.107e+003 137 1

0.19

us

-0.04 ¥ t t ¥ T

S8
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Sample Name: LMCS/6CL1HF Date: Fri Jan 05 14:30:25 1990
Data File : 90010500.DO03

Method : c:\windows\ai400\method\GROUTOl.met

CIM Address: 1 System : 1 Cycle#: 3 Detector: CDM

kkkkkkhkkhkhkhkhkkkhhkkrkdtkt EXTERNAL STANDARD REPORT skkdkkkhkkkkhrhkhikhrrhhri

Start Time = 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points = 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HELGHT BI, PEAK RET TIME
1 0.98 FLUORIDE 6.878e+001 1.141le+004 2235 1 0 0.00%
2 1.55 CHLORIDE 9.382e+001 9.250e+003 1754 1 0 -1.06%
3 3.53 NITRATE 7.443e+002 4.666e+004 4218 1 0 2.91%
4 5.47 PHOSPHATE 6.981le+002 2.279e+004 1504 1 0 1.55%
8 6.58 SULFATE - 7.15%9e+002 6.074e+004 3549 1 0 0.51%
4.66
3.53
6.58
0.98
us 1.55
5.47
n L " 1 L
-0.46 T d Y T T
0 1 2 3 4 5 3 7 8 9
Minutes

99



PRA BEN LWL

Sample Name: 170B Date: Fri Jan 05 14:50:34 1990
Data File : 90010500.D05

Method :+ c:\windows\ai400\method\GROUTOl.net .

CIM Address: 1 System : 1 Cycle#: 5 Detector: CDM

kkkkkkhkhkkkhhkhkkhkkkikrrtt EXTERNAL STANDARD REPORT e dedededede do de e e e o o o e de e de dode de ok & e

Start Time = 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points = 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAR CONC. in REF % DELTA
NUM TIME NAME : ug/ml AREA HEIGHT BL PEAK RET TIME
0.20

]
us

L

-1.08 T 4 T L} I T v L] L]

0 1 2 3 4 5 6 7 8 9

Minutes

100



RO RIAITARN!

Sample Name: 159 Date: Fri Jan 05 15:00:37 1990
Data File : 90010500.D06

Method HIN -1 \w1ndows\a1400\method\GRoUT01 met

CIM Address: 1 System : 1 Cycle#: 6 Detector: CDM

kkkkkdkkkkkkkhkkkkhkkkds EXTERNAL STANDARD REPORT hkkkkdkdkkhkdhhhhkhdhhkikihids

Start Time = 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points = 2820 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF ¥ DELTA
NOM TIME NAME ug/mt AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE ' 3.204e+001 4.652e+003 952 1 0 0.00%

2 1.90 NITRITE 1.188e+002 6.986e+003 1076 1 0 =-3.39%

3 3.57 NITRATE 3.685e+002 2.202e+004 2120 1 0 3.88%

4 5.48 PHOSPHATE 2.103e+002 5.947e+003 406 1 0 _1.86%
2.36

3.57
1.90
s 0.98
5.48
YN \ .
1
-0.24 ] T ¥ ] | ] ¥ 13 L)
0 1 2 3 4 5 6 7 8 9
Minutes

101



Sample Name: 160D Date: Fri Jan 05 15:10:41 1990
Data File : 90010500.D07

Method : c:\windows\ai400\method\GROUTO1l.met

CIM Address: 1 System : 1 Cycle#: 7 Detector: CDM

khkkERARRRRARRARARA AR A%, EYXTERNAL STANDARD REDQRT %% d ko sk v e ok vk ok oo oo e de o o e o vl e e e ke ok

Start Time = 0.00 minutes Sstop time = 9.40 Minutes
Number of Data Points = 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REFP % DELTA
NUM TIME NAME ug/nl AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 2.03%e+001 2.622e+003 547 1 0 0.00%

2 1.92 NITRITE 1.084e+002 5.834e+4+003 45 1 0 =2.54%

3 3.58 NITRATE 3.118e+002 1.85%9e+004 1797 1 0 4.37%

4 5.50 PHCSPHATE 1.120e+002 2.612e+4+003 ig9 1 o 2.17%
1.99

3.58
1.92
us
0.98
5.50
J 4/1 e, —
3
_0 .20 1 1] L] 1] l L] ¥ ¥ L}
0 1 2 3 4 5 6 7 3 9
Minutes

102




el B LMY

Sample Name: 739 : Date: Fri Jan 05.15:20:44 1990;
Data File : 90010500.D08

Method : c:\windows\ai400\method\GROUTO1l.met :

CIM Address: 1 System : 1 Cyclef: 8 Detector: CDM

dekdkkkk ik hhdkhhhkkhikkx EXTERNAL STANDARD REPORT v dede s e e o oo e sk e ok ook dede oo e de ok e o

Start Time = 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points = 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK ‘ CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 2.707e+001 3.749e+003 779 1 o 0.00%

2 1.90 NITRITE 1.16%e+0Q002 6.884e+003 1052 1 0 -3.39%

3 3.55 NITRATE 4,432e+002 2.792e+004 2542 1 o 3.40%

4 5.50 PHOSPHATE 1.033e+002 2.324e+003 i70 1 o 2.17%
2.88

3
us
2
1
) o
[}
.0_27 T 1 ) L) I T T T T
0 1 2 3 4 5 6 7 8 9
Minutes
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Tal §

2746

Sample Name: 7418
Data File : 90010500.P1l0
Method :

CIM Address: 1

System

1

Date:

c:\windows\ai400\method\GROUTO1l.met
Cycle#: 10

Fri Jan 05 15:40:49

1990

Detector: CDM

khkkkkkhhkhkdhhkhhhhhhikhh

Start Time =

Areareject = 1000

0.00 minutes
Number of Data Points =

EXTERNAL STANDARD REPORT

Stop time =

9.40 Minutes

e de e g g Ko ok de ke ke do dodo ke K ke ke ke ok ke ke dekkk

One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 101

PEAX RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE 3.191e4+002 6.123e+004 11205 1 0 0.00%

2 1.55 CHLORIDE 3.650e+002 4.194e+004 7995 2 0 =-1.06%

3 1.90 NITRITE 1.206e+002 7.129e+003 1098 2 0 -3.39%

4 3.38 NITRATE 3.316e+003 2.433e+005 17250 1 0 =1.46%

5 5.37 PHOSPEATE 2.983e+003 1.157e+005 7225 1 0 -0.31%

6 6.52 SULFATE 2.909e+003 2.746e+005 15796 1 0 =-0.51%
19.07

3.38
6.52
0.98
us 1.55
5.37
AV J
.1_?{. 1 L) T i 3 1 L]
0 1 2 4 5 6 7 8 9
Minutes



AT WALY,

Sample Name: IMCS/8Cl1HF Date: Fri Jan 05 15:50:55 1990
Data File : 90010500.D1l1

Method + c¢:\windows\ai400\method\GROUTO1l.met

CIM Address: 1 System : 1 Cycle#: 11 Detector: CDM

kkkkkhkkhdkhhdhhkhkkkkikitx EXTERNAL STANDARD REPORT etk sk o e oo dodo ok o s st o o o sk e e de ok

Start Time = 0.00 minutes Stop time = 9.40 Minutes
Number of Data Points = 2821 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 bilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUOM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 0.98 FLUORIDE 6.677e+001 1.091e+004 2165 1 0 0.00%
2 1.55 CHLORIDE 8.805e+001 8.942e+003 1644 1 0 -1.06%
3 3.53 NITRATE 7.092e+002 4.572e+004 4025 1 0 2.91%
4 5.483 PHOSPHATE 6.838e+002 2.252e+004 1471 1 0 1.86%
5 6.60 SULFATE ) 6.792e+002 5.7982+004 3358 1 0 0.76%
4.48
3.53
6.60
0.98
us 1.55
5.48
N J
i I 1 " 1
-0.46 t * } * 1
0 1 2 3 4 5 6 7 8 9
Minutes
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BEE L NS M

Analytical Batch

Las Secwent Seriar #: F0149

Custover ID: 89-048

INSTRUMENT WB39937
Procepure/Rev| LA-344-105/A-1
Tecunorogist | E. Colvin

Date January 16, 1990
TEMPERATURE Not Reported

Starting Time

0800

Exomias Time

1130

Total Carbon Analysis
Water Digestion

Samples were not acidified
before analysis.

Results reported are TOC and
Carbonate combined.

CHEMIST R. E. Brandt
Descriprion Lag ID DescripTION Lag ID

1__| Initial LMCS Check Std. FO158 12

2 Reagent Blank FQ170 13

3 Sample 83-048 FO159 14

4 Dunlicats Sample  89-048 FO160 15

5 Spike of Sample £9-048 FO161 16

& Final LMCS Check Std. FO162 17

7 18

8 19

] 20

10 21

11 22

Stanparo TyPE Privary Book # Secono Boox # Tuirp Boox # FinaL Vou.

& Avrcuor VoL. & Arrowor VoL. & Aviouor Vou. of STD.

LMCS Check Std. 70C118/200u0L 2.2 mL

|_Spike of 89-048 70C11BM100ul FO159/200ul. .3 mbL

S55T-102 Rev. | 10/2/90 Interim
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The photocopies on the following pages 107 to 112
are the best copy available from originals of poor

reproducible quaiity.
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Rt 5 2750

COULOMETER AMALYSIS REFORT
TICTOD Raev. ©

Samples F—158 Date: D1-16~1920 Time: QB;40:4$
EBlank = .328134 Sample Size = 200 Dilution Factor = 11
% Difference = 1o Min Readings = 7 Max Readings = 7

== Reading ==== Analysis Time ==== Coulometer ==== “ Difference ==

i 1.01 Q.00 O 0
2 2,01 El.10 100,00
= E.0L 44.10 29 . 48
<} 4,401 S50 .20 2.13
S S5.01 53.90 &. 8o
& Saul 55.70 Ha 23
7 a1 7 .20 pay -y
B7.E — Z.69993& ) 11 3/ 0 200 ) = 2,942504 g/L Carbon
S57.2 — 3.6999346 Y( 11 )/ ( 200 ) {(12) = ,245208& Molar Larbon

Sample Run By: 80028

107 BEST AVAILABLE COPY



Sampla: F-170

Blank = N/&
%“ Difference =

== Reading =w===
i

i

n

SLANE VALUE =

108

COULOMETER ANALYSIS REFORT

Analysis
1.01

Sa bl

4.0l

a0l

a. 0l

7.1

F.7 /4 7.005799

Datea:

Sample Size =
Min Readings = 7

TICTOC Rev. ©

Gl-16-1990 Time: O8B:32:09

Dilution Factor = 1

Max Readings = 7

200

Timg ==== Coulometar === % Difference ==

OS50 %=1 100, 00
1.10 54.55
1. &0 Z1. 25
2410 25.81
2.70 22,2
3. 30 18. 18
T.70 10,81

«I28134  ug/minute

Sample Run By: 80028

BEST AVAILABLE COPY



r R A NG

COULOMETER ANALYSIS REPORT
TICTOC Rev. O

Sample: F-1359 Date: OLl-1&-19%0 Time: GF:41:19
Blank = .52813%4 Sample Size = 200 Dilution Factor = 1
% Diftference = 10O Min Readings = 7 Max Readings = 7
== Reading ==== Analysis Time =s== Coulometer ==== % Di fference ==

1 1.01 O Q0 0.0

el 2.01 2,70 10, 00

5 ‘ S.01 | 4,40 EG. a4

4 #al S.50 JEL S RN

5 .01 &o I 12,70

& G.2l 7 .00 10,40

7 7.01 7 .60 7.8%

V7.8~ 3.6999346 (1 /0 200 ) 1.950032E-02 g/L Carbon

i

( 7.8 — 3.699934 3 C 1 ¥/( 200 3(12) = 1.625027E-0% Molar Carbon

Sample Run By: 80028

— S gy et e e % 1 ey

109
BEST AVAILABLE COPY




L LIS AN

COULOMETER ANALYSIS REFORT
TICTOC Rev. O

Sample: F—-160 , Date: Q1-16-19%Q Time: 10:09:03
Blank = ,328134 Sample Size = 200 Dilution Factor = 1
% Difference = 10 Min Readings = 7 Max Readings = 7

== Reading ==== Analysig Time ==== (Coulometer ==== Y Difference ==

1 1.01 0.0G0 Q. 0w
P 2a1 2,90 130,00
B Hatrl 4,50 E2.Gs
4 4.01 S.30 lg.87
=1 CieQl .10 3.11
& o. il & . 80 10,29
7 7.01 750 Fa53

7S = FL70003F 201 Y0 200

It

1.899984E-02Z g/L Carbon

{4

it

C 7.3 = Z.700033 10 1 y/( 200 ) (L) 1.88%32E~03 Molar Carbon

Sample Run By: 80028

110 BEST AVAILABLE COPY



Pt S50 Z7RY

COULOMETER ANALYSIS REFORT
TICTOC Rev. &

Sample: F—-161 Date: 0Ol-16—-19%0 Times 10s24: 14
Blank = .32813%4 Sample Size = 200 Dilution Factor = 1
% Difference = 10 Min Readings = 7 Max Readings = 7
== Reading ==== Analysis Time ==== Coulometer ==== % Difference ==

1 1.041 Q. 00 . D0

2 2.01 B4, 10 100,00

A Z.01 144,20 41,08

o4 4,00 168,30 14,32

= S.01 179,30 &. 45

o .01 185.50 3.02

7 7.0l 188. 40 1.54

ViBB.4 = FZuaF99IS 2 (1 3/ 200 )

1
N
£l
il
&
L
e
'

g/L CLarbon

C 18844 — IT.6PP9IZ6 YO 1 /0 200 ) (12

i

7. 699834HE-02  Molar Carbon

Sample Run Hy: B800Z8

111  BEST AVAILABLE COPY



LLAREIANdL <

COULUMETER ANALYSIS REFORT

TICTOC Rev. O
Sample: F~162 Date: Ol=-16-1990 Time: 10:42:43
Elank = .32B134 Bample Size = 200 Dilution Factor = 11
% Difference = 10 Min Readings = 7 Max Readings = 7
== Reading ==== Analysis Time ==== Coulometer ==== § Difference ==
i1 1.01 Q.00 0,00
2 2.01 F2.50 100. 00
3 Z.01 Gés . QO 29.35
e 4,01 S2.30 12.05
S S.01 95.50 5.77
& “awl 37 .20 2.97
7 7.0l 58. 50 2. 23
F58.5 — F.700451 3 ( 11 )/ 200 ) = Z.013973 g/L Carbon
S8.5 — 3.700451 Y (11 )/ 200 {12y = L2511646 DPMolarr Carbon
Bample Run By: BOO2G__
112 BEST AVAILABLE COPY
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ACID DIGESTION TEST ANALYSIS

113



Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calecium
Cerium
Chromium
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
5ilver
Sodium
Strontium
Sul fur
Tantalum
Thaliium
Therium
Tin
Titanium
Uranium
Vanadium
2inc
Zirconium

114

Date Analyzed:

Procedure:
Analyst:

Instrument
Starting
LMCS
Standard
%

99.98%
103.50%
102.40%

96.97%
106.71%

99.14%

98.49%
104.77T%

90.42%

93.24%
103.21%

97.974
101.68%

93.47%
105.24%
103.05%
102.66%
100.82%
100.82%

96.06%

99.55%

97.56%

96.12%
103.71%
106.46%
100.29%
104.00%
106.83%

94.99%
104.72%
105.11%

99.38%
100.59%
102.73%

99.30%

99.26%

99.66%

ICP DATA SUMMARY

Acid Digestion

April 19, 1990

LA-
Jd.

p——g
Acid
Digest.
LMCS
Standard
%

102.12%
94.43%
93.46%

102.58%

99.09%
91.05%
99.04%

97.56%

93.73%

82.65%

Q4 6E%
100.02%

93.05%

LT:
NC:
NOT

505-151/A-0
A. White

Reagent
BLANK

PPm

O
(=]

Q
0

Py
-
py

2 LT

bk

~ WO
rre
-l - -

00LT

DQQDDQ

4 LT

DOO-IOODOOOOODQOOOOOOOOOOOOODODOOODDOQ
>
MOQQQQ
-
—
—

Less Than

Not Calibrated
Not Calculated

CALC:

Wet
Weight
Sample

ug/g

50LT

Acid Digested Standard F1083
Reagent Blank F1084

Sample FO164
Dupl fcate FO165
Spike F1087
Digested Acid Standard F1088

Wet
Weight
Sample

Duplicate
ug/g

91743
321 Ly

1LT
12057
28 LT
13LT
761
459 LT
492
1357
3LT
13308
48 LT
352
"MLy
13743
5851
12L7
17LT
105
7Ly
516 LT
213 LT
62 LT
85640
593
2043
92 LT
148 LY
41LT
49 LT
12 LT
3856 LT
4217
627
48 LT

Spike
Recovery
%

NOT CALC.
103.28%

NOT CALC.
134.81%
89.97%
146.72%
15.40%
235.92X
100.71%

NOT CALC.
89.51%
93.18%
91.11%

4138.61%

NOT CALC.

85.72%
98.98%
94 .06%

57.08%
NOT CALC.
86.77%

35.47%

102.74%
90.61%

66.80%
46,04%

LMCS

ACID
Digestion
%

100.63%

92.28%

93.39%

92.70%

92.68%

73.62%

93.54%
92.17%

93.4TH

Closing
LMCS
Standard
%

100.78%
105.02%
99.56%
98.05%
109.03%
96.83%
97.75%
101.53%
92.18%
91.92%
101.11%
97.72%
99.61%
93.84%
107.33%
99.74%
100.47%
98.92%
100.39%
96.93%
98.62X%
98.69%
100.19%
104.80%
107.84%
99.08%
101.11%
101.62%
96.37%
106.69%
106.32%
99. 14X
100.87%
107.92%
101.25%
98.76%
99.94%



P E KR s

Analytical Batch

Las Secwent SeriaL #: FO0149

Custouer ID: 89-048

InsTRUMENT N/A ACID DIGESTION OF SAMPLE 89-048
Procepure /Rev| LA-505-159 / A-0

Tecunorogrst | D.M. Southwick

Dare 02-01-90
| TEMPERATURE 72 C

Stvarving Tive| 08:00

Exprng Tive | 14:00

ChemisT S.A. Jones

DescrIpTiON Las ID Descripyion Lag ID

1 REAGENT BLANK FQ147 12

2 SAMPLE 89-047 FO140 - 13

3 DUPLICATE SAMPLE  89-047 FO141 14

4 SPIKE OF SAMPLE 89-047 FO142 iS5

5 | SAMPLE 89-048 FO164 16

5] DUPLICATE SAMPLE  89-048 FO16% 17

7 18

g8 13

9 20

10 21

11 22

Stanparp TYPE PriMary Boox # Secowp Boox # Tutro Book # Fiaa. Vou.

& Aviauor VoL. & Avrauor VoL, & Avrauor VoL. oF StD.

SPIKE OF 89-047 103C15C / Bml 104C18D /5 mL 50 mL

S5T-102 Rev. ! 10/2/90 Intefim
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CTREIB LY

page I of 2

Analytical Batch

Las Secment SeriaL #: F0149

Customer ID: 89-048

INSTRUMENT WB39939 ICP Analysis
Procepure /Rev| LA-505-151/A-0 Acid Digestion
Tecinorosist | J. A. White Only data di rect] rel ated to
) the analysis of ‘g- be
Date April 19, 1990 included” in this package.
Tewperature | 70 F No inter-element corrections
Stanrmie Tove| 0747 were made on this data.
Exorne Time | 1500
CHEMIST S. A. Jones
DescripTION Lag ID DescripTION Las ID
1| Initlal LMCS Chack Std. NIA 12 | sampls 20-043 FO0E8
2 Digested Std. {B1C11A) F1083 13 Dugplicata Sample _ 89-043 FOO&E9
3 Reagent Blank F1084 14 Sample 83-044 FOO92
4 _Sample Comp, Cors 13 F1086 15 Duplicate Sampla B89-044 FOO83
5 Dugll'cato of Cora 13 F10EB6 16 LMCS Check Std. N/A
8 Spike of F1085 F1087 17 Sampls B89-047 FO140
7 Digested Std. (B2C11A) £1088 18 Duplicats Sample __83-047 FO141
8 LMCS Che_c!_c Std. N/A 19 Sampla 89-048 FO164
9 Sampla Comp. Core 5 F0899 20 Duplicate Sampla___ 89-048 FO166
10_| Duplicata Cora & FO900 21 1 Sample Comp. Core 8 FO8569
11 Acid Blank N/A 22 Duplicate of Cora 8 FO960
Stanparp TypE PriMary Book # Seconp Boox # Tuiro Boox # FrnaL Vou.
& Avrouor VoL, & Avtouor Vo, & Avtouor Vor, of _S1p.
LMCS Check Std. 78C11J/1.0 mL 82B3BE/1.0 mL F7C111/1.0 mbL DIRECT
Digestad LMCS (1) B81C11A/5.0 mL 50.0 mb_
Digested LMCS {2) B2C11A/5.0 mb 50.0 mL
|_Spike FO187 3&.101 1C0/5.0 ’rnL 35C11CK/5.0 mL £1085/0.5143g 50.C ml.

ile




Tt 854 . 2740)

page 2 of 2
Analytical Batch

Las Secuent Seriat #: F0149 Customer ID: 89-048

INSTRUMENT WB39939 ICP Analysis

Proceoure /Rev| LA-505-151/A-0 Acid Digestion

Tecuvooarst | J. A. White ggw data d1r‘ect1¥ related to

- e_analysis of 8 8 will be

Date April 19, 1990 included in this package
Tenperatuge | 70 F No inter-element corrections
Stanring Tive| 0747 were made on this data.

Exoine Tive | 1500

CHEMIST S. A. Jones

Descriprion Las ID DescrIPTION Las ID

1 LMCS Chack Std. N/A 12

2__| Sample Comp. Cors 15 F10a7 | 13

3 Duplicate Core 15 F1038 14

4 | Closing LMCS Check Std. N/A 156

5 16

5 17

7 18

8 19

9 20

10 21

11 22

Stanoaro TypE Primary Book # Seconp Book # Tuiro Book # Finar Vou.

& Avravor VoL. & Avrauor Vo. & Acrauor Vor. oF_STp.

LMCS Check Std. 78C11J/1.0 mL B2B3BF/1.0 mL 77C111/1.0 mb DIRECT
Digested LMCS {1) 81C11A/5.0 mL 50.0 mL
Digested LMCS {2) B2C11A/5.0 mL 50.0 mi_
|_Spike FO187 34C11C0/5.0 mL 35C11CK/E.0 mL F1085/0.5143g 50.0 mL

117




Aluminum '
Antimony
Arsenlc
Barium
Berylllum
Bismuth
Roran
Cadmium
Calcium
Cerlum
Cnromium
Caobalt
Copper
Europium
Iron
Lanthanum
l.ead
Lithlum
Magnasium
Manganese
Mercury
Moiybdenum
Neodymium
Nickel
Phosphorou
Potassium
Samarium
Salanium
Sillcon
Silver
Sodlum
Strontium
Sultur
Tantatum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

118

el Bt L0

Date Analyzed:
Procedure:
Analyst:

Instrument
Starting
LMCS
Standard
%

99.98%

- 103.50%
114.41% #
102.40%

96.97%
106.71%
99,14%
98.49%
104.77%
50.42%
93.24%
91.88%
103.21%
97.97%
101.68%
93.47%
105.24%
103.05%
102.66%
100.82%
100.82%
96.06%
85.58% #
99.55%
114.91% #
97.56%
96.12%
103.71%
89.48% ¥
106.46%
100.29%
104.00%
106.83%
94.99%
104.72%
105.11%
99.30%
100.59%
82.47% #
102.73%
99.30%
99.24%
99.66%

Acid
Digest.
LMCS
Standarag
%

102.12%
54.43%
93.46%

102.58%

99.09%

91.05%
99.04%

97.56%

93.73%

93.37%
82.65%

75.18%

94.66%
100.02%

93.05%

ICP RAW DATA SUMMARY

Aprii 19, 1930

LA-505+151/A-0

J. A. White

Reagent
BLANK

ppm

0.11
0.14
0.03
0.00
0.00
0.13
0.03
0.01
0.09
0.20
0.0
0.04
0.02
0.00
0.03
0.02
0.04
0.00
0.02
0.01
0.0
0.01
0.32
0.02
0.11
0.32
0.23
0.09
0.63
0.03
0.07
0.00
0.03
0.04
0.07
0.02
0.02
0.13
0.04
1.71
0.02
0.23
0.02

LT
LT
LT
LT
LT
LT

LT

LT
LT
LT
LT
LT

LT
LT
LT

LT
LT
LT

LT
LT
LT

LT
LT
LT

LT
LT
LT
LT

LT
LT
LT

LT

LT: Less Than

LT

Acid Digestion

Wet
Woelght
Sample

ug/g

76209

a2
45

12709

14347
756
543
517

3780

86006
578
a

783
162
73
27
208
6091

242
5¢

NC: Not Calibrated
NOT CALGC: Not Calculated
# Instrument Standards Qutside Control Limits

LT
LT

LT
LT
LT
LT
LT

LT
LT

LT
LT

LT

LT

LT

Acld Digested Standard
Reagent Blank

F1083
F1084

Sample FO164
Duplicate F0165
Spike F1087
Digested Acid Standard F1088
Waet
Waight LMCS Closing
Sample Spika ACID LMCS
Duplicale Recovery Digsstion Standarg
ug/g % % %
91743 NOT CALC. 100.63% 100.78%
321 LT 105.02%
75 LT 114.33%
17 103.28% 92.28% 99.56%
1 LT 98.05%
12057 NOT CALC. 109.03%
28 LT 134.81% 96.83%
13 LT 89.97% 97.75%
761 146.72% 101.53%
459 LT 15.40% 88.66% 92.18%
492 235.92% B4.79%  91.92%
83 LT 85.08% 66.00% 81.23%
1357 100.71% 101.11%
8 LT 97.72%
13308 NOT CALC. 94.41% 99.61%
48 LT 89.51% $3.84%
352 93.18% 107.33%
11 LT 91.11% 93.39% 99.74%
13743 4138.61% 100.47%
5851 NOT CALC. 92.70% 98.92%
12 LT 100.39%
17 LT 85.72% 96.93%
720 LT 4.68% 77.36% 86.11%
105 98.98% 92.68% 98.62%
12990 NOT CALC. 99.24%
717 LT 94.06% 98.69%
516 LT 100.19%
213 LT 104,80%
4807 0.00% 90.19%
62 LT 57.08% 107.84%
85640 NOT CALC. 99.08%
593 86.77% 101.11%
2043 101.62%
92 LT 35.47% 73.62% 96.37%
148 LT 106.69%
41 LT 106.32%
49 LT 102.74% 93.54% 99.14%
12 LT 90.61% 92.17% 100.87%
92 LT 82.74%
3856 LT 107.92%
42 LT 101.25%
627 66.80% 98.76%
48 LT 46.04% 93.47% 99.94%



ICP Raw Data 1of 6
Acid Digested Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank F1084
Procedure: LA-505-151/A-0 Sample F0164
Analyst: J. A. White Duplicate FO165
Spike F1087
Digested Acld Standard F1088
Fi1083 F1084
Starting LMCS Acid Reagent
LMCS Standard Acid Digestion Blank
Instrument  Recovery Digestion Standard
Standard Standard Recovery
ppm % ppm % ppm
8ST-1 S8T-2 S8T-3
Aluminum 49.99 99.98% 0.07 LT
Antimony 10.35 103.50% -0.01 LT
Arsenic 57.21 114.41% # -0.02 LT
Barium 10.24 102.40% -0.01 LT
Beryilium 9.70 96.97% 0.00 LT
Bismuth 53.46 106.71% 10.21 102.12% -0.01 LT
Boron 9.91 99.14% 9.44 94.43% 0.03
Cadmium 9.85 . 98.49% 9.35 93.46% 0.00 LT
Calcium 10.48 104,77% 10.26 102.58% 0.09
Cerlum 9.04 90.42% -0.31 LT
Chromium 9.32 93.24% -0.03 LT
Cobalt 2.19 91.88% 0.02 LT
Copper 10.32 103.2196 9.91 99.09% -=0.01 LT
Eurgpium 9.80 97.97% -0.01 LT
Iron 10.17 101.68% 0.03
Lanthanum 46.83 93.47% 9.11 91.05% -0.02 LT
Lead 52.72 105.24% 9.90 99,04% 0.01 LT
Lithium 10.31 108.05% -0.01 LT
Magnesium 10.27 102.66% 9.76 97.56% 0.02
Manganese 10.08 100.82% o.M
Mercury 25.21 100.82% -0.05 LT
Molybdenum 48.03 96,06% 9.35 93.73% -0.00 LT
Neodymium 8.56 85.58% # -0.64 LT
Nickel 9.96 99.55% -0.01 LT
Phosphorou 57.45 114.91% # 9.34 93.37% 011
Potassium 24.39 97.56% 8.27 82.65% -0.53 LT
Samarium 9.61 96.12% -0.35 LT
Selenium 51.86 103.71% -0.06 LT
Silicon 44.74 89.48% # 7.52 75.18% 0.63 :
Silvar 10.65 106.46% 7.42 -0.02 LT
Sodium 25,07 100.29% 9.47 94.66% 0.06 LT
Strontium 10,40 104.00% 10.00 100.02% -0.00 LT
Sulfur 53.41 106.83% 0.03
Tantalum 47.50 94.99% -0.04 LT
Thatlium 52.36 104.72% -0.33 LT
Thorium 52.66 105.11% -0.18 LT
Tin 49.69 99.38% 0.02 LT
Titanium - 50.30 100.58% 0.13
Tungsten 20,62 82.47% # -0.02 LT
Uranium 51.47 102.73% -2.40 LT
Vanadium 9.93 99.30% -0.02 LT
Zinc 9.92 99.24% 9.31 93.05% 0.23
Zirconium 49.83 95.66% -0.04 LT
1.00 1.00 1.00 Dilutign 10.00 1.00
Factor
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Aluminum
Antimony
Arsanic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cearlum
Chromium
Cobalt
Copper
Eurcpium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Marcury
Molybdenum
Neocdymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zing
Zirconium

120

Date Analyzed:

Procedure:
Analyst:

Digestion
Waight
Volume
Sample

Dilution
Three

ppm

'l‘
AR E5N L2763

ICP Raw Data
Acld Digested Standard
April 19, 1990 Reagent Blank
LA-505-151/A-0 Sample
J. A. White Duplicate
Spike
Digested Acid Standard

Fot64

Digestion
0.4420 g Waight 0.4659
50.00 mL Volume 50.00
Sample Sample Sample Sample
Duplicate  Duplicate
Dilution Dilution Dilution Dilution
Two One Three Two
ppm ppm ppm ppm
673.69 694.48 854.86
2.98 4.03 2.98
-0.80 0.73 ~1.61
-0.38 0.40 0.15
-0.01 0.02 -0.04
112.35 123.11 112.35
-0.36 0.20 LT 0.43
-0.54 -0.00 LT ~-0.67
5.02 4.65 7.09
-24.26 0.58 LT ~32,46
-0.39 3.98 4.59
1.13 058 LT -0.25
7.42 8.95 11.59
-0.50 0.01 LT -0.62
107.24 108.35 124.00
-0.78 0.38 LT -0.65
8.61 6.56 10.76
-1.12 -0.03 LT -1.56
10.21 2.78 128.08
51.47 51.69 5452
-4.13 -0.55 LT -3.95
-0.47 0.22 -0.47
-80.50 -8.41 LT -70.44
0.10 1.34 -0.02
126.83 128.58 121.04
-50.85 -3.18 LT -56.80
-28.29 0.20 LT ~-38.55
-1.29 4.57 -2.57
3.1 33.41 44.80
-1.68 0.10 LT -2.07
760.29 77717 797.99
5.11 5.41 5.53
2.04 284 19.04
-3.95 0.25 LT -3.92
-11.99 6.93 -40.33
-14.87 1.44 -21.24
-1.04 0.64 0.03
-0.86 0.24 ~0.77
-1.71 1.84 -1.23
-140.20 53.84 -192.90
-0.76 0.42 -1.68
2.14 1.35 5.84
-2.20 0.34 LT -2.95
101.00 21.00 Dilution 101.00

Factor

F1083
F1084
FO164
FO165
F1087
F1088
FO165

g
mL
Sample
Duplicate
Dilution
Ona
Ppm

804.13
1.14
-0.02
0.16
-0.01
116.60
-0.01
-0.13
5.31
-10.02
4.15
-0.63
12.64
-0.19
117.39
-0.43
3.28
-0.51
§8.24
§3.14
-0.58
~0.05
~-19.45
0.97
106.57
-17.64
-12,05
1.87
33.17
-0.62
779.70
5.61
2.65
-1.36
-4.43
-6.79
0.25
~0.12
0.72
-10.27
-0.06
1.53
~-0.73

21.00

LT
LT

LT

LT
LT

LT
LT
LT
LT
LT

LT
LT
LT

LT
LT
LT

LT

LT
LT
LT
LT
LT
LT
LT
LT

LT
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FAL
Pt 532764
ICP Raw Data 3 of 6
: Acld Digested Standard F1083
Date Analyzed: April 19, 1990 Reagent Blank F1084
Procedure: LA-505-151/A-C Sample FO164
Analyst: J. A. White Duplicate F0165
Spike F1087
Digested Acid Standard F1088
F1087 F1088
Digestion
Woelght 0.5143 g
Volume 50.00 mL
Spike of Spike of Spike of Spike Standard Acid
Sample Sample Sample Recovery LMCS Digestion
Ditution Rilution Dilution Acid Standard
Three Two Cne Digestion Racovery
ppm ppm Ppm % ppm %
Aluminum . 507.09 473.99 NOT CALC. 10.06 100.63%
Antimony 13.40 14.24
Arsanic -0.58 1.02
Barlum 10.83 10.57 103.28% 9.23 92.28%
Beryllium 0.02 0.03
Bismuth 160.79 176.36 NOT CALC.
Boren 14.10 10.25 134.81%
Cadmium 9.00 10.03 89.97%
Calcium 20.40 14.0 146.72%
Cerium -30.01 1.54 LT 15.40% 8.87 88.66%
Chromium 30.54 19.37 235.92% 8.56 84.79%
Cobalt 8.30 9.83 85.08% . 8.60 86.00%
Copper 9.26 10.82 100.71%
Europium -0.57 0.04 LT
Iron 218.35 212.56 NOT CALC. 9.44 94.41%
Lanthanum 7.16 9.85 88.51%
Lead 17.21 20.87 93.18%
Lithium 9.24 10.65 91.11% 9.34 93.35%
Magnasium 418.09 37.95 4138.61%
Manganese 56.88 57.54 NOT CALC. 9.27 92.70%
Mercury -2.46 -0.27 LT
Molybdenum 8.93 9.87 85.72%
Neodymium -66.75 047 LT 4.68% 7.74 77.36%
Nickel 9.91 11.36 98.98% 9.27 92.68%
Phosphorou 116.71 118.22 NOT CALC. -
Potassium - -34.01 9.41 94.06%
Samarium -36.47 0.62 LT
Selenium 717 9.37
Silicon 42.19 25.60 0.00%
Silver 4.89 571 57.08%
Sodium 838.67 827.74 NOT CALC.
Strontium 14.46 14,97 86.77%
Suifur 67.98 12.69
Tantalum ~0.70 3.53 35.47% 7.33 73.62%
Thallium ~18.49 7.30
Thorium -19,12 2.21
Tin - 14.05 10.97 102.74% 9.35 93.54%
Titanium 9.35 9.90 90.61% 9.23 92.17%
Tungsten -2.06 1.00
Uranium ~175.80 60.96 5.01
Vanadium -0.93 0.32 LT
Zinc 25.48 13.50 66.80%
Zirconium 1.83 5.97 46.04% 9.33 93.47%
101.00 21.00 Dilution 10.00
Factor
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Aluminum
Antimony
Arsenic
Barlum
Beryilium
Bismuth
Boron
Cadmium
Calelum
Carlum
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphaorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thallium
Thorlum
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

122

Date Analyz April 19, 1990

Procedurs:
Analyst:

SST-1

10.50
8.96
9.68
8.78

10.15
9.22
2.19
812

10.11
9.96
9.97

10.05
9.89

8.81
9.86
24.67

24.77
10.11

49.57

9.88

1.00

S T Y e B

ICP Raw Data
Acid Digested Standard

LA-505-151/A-0

J. A. White

88T-2

54.63

9.77

47.01
53.77

10.02

10.78

53.27

54.07

1.00

Reagent Blank

Sample
Duplicate
Spike

Digested Acid Standard

Ending
LMCS
Standard

85T7T-3
50.38
57.16
9.81

25.10
48.47

49.62

52.40
45.09

50.81
48.18
53.35

50.44
20.68
10.13
49.97

1.00

Standard
Recovary

%

100.78%
106.02%
114.33%
95.56%
98.05%
109.03%
96.83%
§97.75%
101.53%
92.18%
91.92%
81.23%
101.11%
97.72%
99.61%
93.84%
107.33%
99.74%
100.47%
98.92%
100.38%
96.93%
88.11%
98.62%
99.24%
98.69%
100.19%
104.80%
90.19%
107.84%
99.08%
101.11%
101.62%
96.37%
106.69%
106.32%
99.14%
100.87%
82.74%
107.92%
101.25%
98.76%
99.94%

F1083
F1084
FO164
FO165
F1087
F1088

#
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Aluminum
Antimony
Arsenlc
Barium
Beryllium
Bismuth
Boron
Cadmium
Calclum
Cearlum
Chromitzm
Cobalt
Copper
Europlum
ron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Marcury
Molybdenum
Neodymium
Nickei
Phosphorou
Potassium
Samarium
Selenium
Silicon
Sliver
Sodium
Strontium
Sulfur
Tantalum
Thalllum
Thorlum
Tin
Thantum
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Date Analyz April 19, 1990
LA-505-151/A-0

Procedure:
Analyst:

Spike
Standarg
LMCS

ppm
added

10.00

10.C0

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

122.1

J. A. White

Spike
Standard
iD

Book

#

34C11C0O
34C11CK

S5T-1

10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00

10.00
10.00
10.00

10.00
10.00

25.00

50.00

10.00

$87-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10

ICP Raw Data

LMCS
Standards
* Values
Ppm
SS8T-3
50.00
50.00

10.00

3
88

50.00
50.00

50.00
50.00
50.00

50.00
25.00
10.00
50.00

LMCS
Standard
IDs

Book

#

78C114
82838F

77C111

5 0f 6

Acld Digested Standard
Reagant Blank

Sample
Duplicate
Splke

Digested Acid Standard

ACID
DIGESTION
LMCS
STANDARD
VALUES

ppm
In
Sample

100.00

100.00

100.00
100.00
100.00
100.00
160.00
100.90
100.00
100.00

100.00
100.00
100.00
100.00
100.00
100.00

99.80
100.00
100.00
100.00
100.00

100.00

100.00
100.00

99.50

100.00
100.10

100.00
99.80

10.00

ACID
DIGEST,
LMCS

IDs
Book
#

81C11A
82CT1A

F1083
F1084
FO164
£0165
F1087
F1088



TREIWT LT

Date Analyzed:
Procedure:
Analyst:
Cale. Cale.
Sample  Dupiicate
FO1¢4 FO165
ug/mL ug/mi
Aluminum 674 855
Antimony 4 1
Arsenic 1 -0
Barium 0 0
Beryllium 0 -0
Bismuth 112 112
Boron 0 -0
Cadmium -0 -0
Calcium 5 7
Corium 1 -10
Chromium 4 5
Cobalt 1 -1
Copper 9 13
Europium 0 -0
lron 107 124
Lanthanum 0 =0
Lead 7 3
Lithium -0 -1
Magnesium 10 128
Manganese 51 55
Mercury -1 -1
Molybdenum 0 ~0
Necdymium -8 -19
Nicke! 1 1
Phosphorou 127 121
Potassium -3 -18
Samarium 0 -12
Selenium 5 2
Silicon 33 45
Silver 0 -1
Sodium 760 798
Strontium 5 6
Sulfur 3 19
Tantalum 0 -1
Thallium 7 -4
Thorium 1 -7
Tin 1 0
Titanium 0 -0
Tungsten 2 1
Uranium 54 -10
Vanadium 0 -0
Zing 2 6
Zirconium 0 ~1

122.2

ICP Raw Data
Acld Digested Standard
April 19, 1990 Reagent Blank
LA-505-~151/A-0 Sample
J. A, White Duplicate
Spike
Digested Acid Standard
Calc. RPD
Spike from
F1087 Summary
ugfmil
507 18.5%
14
1
11 92.0%
0
161 5.3%
14
9
20 29.2%
2
31 9.0%
10
1 28.1%
4]
218 9.2%
10
21 71.9%
9
416 169.0%
57 0.5%
-0
9
0
11 36.6%
117 9.9%
9
1
9
42 23.9%
6
839 0.4%
14 2.5%
68 145.7%
4
7
2
11
9
1
61
0
25 88.6%
6

F1083
F1084
FO164
F0165
F1087
F1088

IDL
(2 sigma)

0.0745
0.0949
0.0223
0.0026
0.0004
0.0839
0.0083
0.003%
0.0002
0.1359
0.0039
0.0246
0.0158
0.0024
0.0073
0.0141
0.0273
0.0032
0.0001
0.0011
0.0036
0.0049
0.2130
0.0147
0.0308
0.2122
0.1525
0.0631
0.0314
0.0183
0.0483
0.0010
0.0163
0.0273
0.0437
0.0122
0.0144
0.0035
0.0273
1.1405
0.0124
0.0017
0.0141
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A 5524, 2768

ICP Calibration April 19,

Praviacus data

Current data

INSTR 0.00000 58G.483 1.00096

1990

19-Apr-90 07:39:21
Coanditicn Value Min
VACUUM = 16.74 7.000
SPTEMP = 38.70 . 37.00
HAINS = 235.8 220.0
-1000V = ~100% -101¢
CTEMP = 23.65 13.00
+3U = 5.160 4.750
+12 = 12.14 1:.70
-13v = ~12.2 -13.3
+24V = 23.16 22.90
~100V = -100 -101
+3vs0 = 5.150 4.7350
+15¥s@ = 15.14 14.70
-15vsa = -1%5.2 -13%.3
Position Calibration in Frogress .
SLIT PH ALPHA BETA
POS’N SLIT SLIT

Max

50.00
39.00
247.0
-994¢

35.00
5.250
12.30
-11.7
25.90
-99.0
5.250
15.3990
-14.7

R L T

ALFHA HETA ALFPHA HETA
LAMEDALl LAMBDALl LANBDA2 LAMBDA2

~0.3843 1.00009 ~8.0675 0.00000 $.00000

INSTR 0.00000 587.525 1.00102 0.31641 1.00009 -0.06G7 0.00000 0.00000
START THE PLASHA NDW, PLEASE.19-Apr-90

07347:14

123
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Pl

ICP Calibration April 19,

ot ol B

1990

Sample name HIR-
Progranme : S8
NAME MV INT
AL 2.02
SB ¢.38
AS 1.1¢
3n 4.06
kE 0.70
BI 3.93
& 4 .65
€D 2.38
cA 0.49
CE S .47
CR 1.49
co G.26
cu 3.01
EU 4.24
FE 1.67
LA 0.36
PB 0.27
LI 4.07
#G 0.46
HN 0.78
H4 4.63
e] 1.71
ND 5.87
NI 3.48
P 1.28
# 3.43
5M $.25
SE 1.77
SI 3.37
Al 15.51
NA 5.563
SR 3.77
s 0.73
TA 3.80
TL 4.43
H l1l.1¢
SN 1.25
Tr 3.63
% 1.38
Ul F.31
71 4,42
ZN 2,42
ZR 4.76
Sample nane HE -3
Procgramme -
NAME MY INT
L1 417.24
K 13.63
NA 60.13
Sample name H-1
Progranme T 8

RSD

0.96
1.41
l.16
1‘19
0.99
1.41
l.82
l.48
0.82
1.21
3.91
¢.58
111
1.30
.92
0.48
0.94
0.98
0.77
0.84
0.23
0.90
0.99
1.3
2.59
0.69
1.29
0.54
1.05
1.25
1,34
1.02
1.890
1.41
1.33
1.00
3.03
1.19
1.82
1.19
1.18
9.71
1.07

KSD

1.20
0.90
1.10

19-Apr-90 083112300

19~Apr=-90 0B:lGi04

19-Apr-90 08118103
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Wt alef W

ICP Calibration April 19, 1990

HAME MU INT RSD .
BA 278.36 0.28
BE 483,17 0.26
co 321.93 0.52
cA 391.86 0.23
CR 67.99 2.97 1
ca 5.62 0.30 .
cu 94.95 0.39
R 123.57 0.44 :
Ma 4r8.22 0.28
KN 269.40 0.59
NI 157.96 0.48 i
PYE 443.38 0.51 :
SR 491.83 0.29
vl 166.5%7 0.26 !
N G14.54 0.39
i
Sample name i 8S8T3 ;
Programme T S§S8T 19-Aps-90 08120244 ’
HAME MY INT RSh
AL 21.20 0.57
B8 656.36 0.%52
HG 769.40 0.79
K0 294,93 0.47
P 61.19 1.41 !
si 77 .63 0.49 ;
5 40,45 0.07 .
A 124.1¢ 0.63 i
TI 435.473 0.60 :
W 64 .46 0.68 !
yA:] 152.16 0.53 I
i
1
Sample name s S8Ta i
Programme T S8BT 19-Apr-90 08222154 }
NAME NV INT RSD i
t
8B 7.16 1.20 '
ng 123,30 1.01 !
BI 102.90 1.08 i
PE 4.96 1.03 :
SE 51.55 0.58 |
TL 43.76 1.40 '
TH 13.78 1.01 i
SN 237.10 0.93 !
u 12.39 0.65 |
I
Sample name ! 5815 !
Frogranme : 58T 19~apr—-99 QB125:27 H
NAME HU INT RSD '
CE 15.66 0.48
BU 442 .41 0.50
La 5.53 0.60
NK 15.55 0.23 .
QE 19 LS Fa A3 -




rEKTE VRS

ICP Calibration April 19, 1990

Programme name % 88T

Programme name : S8T

Eroqramme name @ §57

Frogramme name * S§ST

292.27

Channel name 3 AL Polynomial tLype

Cusve Min Int Max Int Curve Cosfficients
. eo c1 c2
CRV1 1.9228 22.261 =-0.52770GE+01 O.260724E+01
Name Numbar Int. Conc True Cale Conc % Error
(X) {Y) (5§ Cane Error
5510 & 2.0240 ¢.0000 00,0000 =-0.000 =-0.000
8813 0 21.201 %0.000 50.000 350.000 0.0000 0.0000

Channel name : §B} Polynomial type

Eurve Hin Int MNax Int Curve Coafficients
co [+3 4 c2
CRVY 0.3572 7.51668 =0.554354E+01 0.147435E+02
Name Number Int. Cone True Cale Cancg % Error
(X {1 {Y? Canc Error
88T0 .0 0.2760 ©.0000 0.0000 0.0000 0.0000
85T4 4] 7.1587 10¢Q,00 100.00 100,00 {§.0000 0.0000

Channel name I AS Polynoemial type

Curve Comffigients

Cuprve Min Int Hax Int
co cl c2
CRV1 1.0472 128.63 -0.908003E+00 (,823710E+00
Name | Number Int. Cane True Cale Conc % Error
(X Yy (Ys Conc Error
S9T0 ¢ 1.1623 0.0000 0.0000 =0.000 -0.000
S8T4 Q 122.50 1¢0.00 100.00 100.00 0.0000 0.0000

Channel mame I BA Polynomial type

Curve Min Int Max Int Curve Covfficients
co cl
CRV1 3.8602 =0 .296277E+00 0.729147E-01

c3

Curve

CRVI

CaVL

ca

Curve

CRU1
CEVL

Cca

Curve

CRY1
CRYL

c3
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Fal B AT

ICP calibration April 12, 1990

Name Number Int.
(%)

$810 ¢ 4.0633

SSI2 0 278.36

Programme name & §$S5T

Gurve Min Int Max Int
CRV] 0.6G697 %07.33
Name Numbtzer Int.
tX)
§8T0 0 ¢.72050
8872 0 483.17

Programme name @ §8T

Curve Min Int Hax Int
CRVL 3.731l6 108.03
Rama Nunber Int.
{X?
8510 0 3.9280
$5Ta v] 102.9¢

Progriamme nanpe I §8T

Curve Min Int Max Int
CRVY 4.41G66 G6G&9.39
Name Number Int.
1%
S8T0 [+ 4.6490
5573 0 6596.56

Progranma name : S8T

Channel name & BIL

Conec True Cale Cone % Error
(%) (Y} Conc Error

0.000¢ 0.0000 ©¢.0000 0.0000

20.000 20.000 20,000 <¢.00Q0 0.0000
Channel name 1 HBE]} Folynomial type

Curve Coemfficients
co C1 c2

-9.292249E-01 0.414A536E-01
Conc True Cale Conc % Errar
[ 9] (Y) Conc Errar
0.0000 0.0000 0.0000 0.0000
20.000 290.000 20.000 0.0000 0.0000

Pniynomial type

curva Coefficients
co cl cz2
-0.396876E+01L 0.101038H+01
Caone True Cale Canc % Error
& §] {Y? Cone Error
0.0000 0.0000 0.0000 0.0000
100.00 100.00 1006.0¢ 0.0000 0.0000

Channel name I B

Folynamial type

Curve Coefficisnts
co 2
=0.386566GE+00 O.7RGO7HE~QL
Cong Irue Cale Cone % Error
(Y) (Y3 Cone Errar
0.0000 ©¢.0¢000 0,0000 ©.0000
50.000 S0.000 50,000 <-0.000 =-0.000

Channel name [ CD

Falynomial type

Curve

CRYX
CRV1

Curve

CRV1
CRVL

Curve

CRV1
CRV1

Curve

CRVI
CRvl

c3

c3

c3
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ICP Calibration April 19, 1990

Curve Min Int Hax Int
CRVL 2.2588 338.03
Nama Number Int.
(X}
3870 0 2.3777
5812 Q 321 .93

Programme nams ! 55T

Curvea Min Int Max Int
CRVY1 0.4645 411.45
Name Number Int.
{X)
5870 [+] 0,4890
88512 4] 291.86

Programme name @ 88T

Curve Min Int Hax Int
CRV1 5.1981 16.440
Name Numbter Int,.
(X3
SST0 0 T4717
SSTIS 0 15,6357

Progranmme name § §ST

Curve Min Int Hax Int
CRV1 1.4123 71.394
Hame Number Int.

(X3
8570 0 1.4867
[-X-L 1] (a1 .

128

Curva Coaefficients

co €2
-0,1488136+00¢ 0Q.G625878E~01
Cane True Cale Conc £ Error
(Y <Y Cane Error
0.0000 0.0000 0.0000 0.0000
20.000 2Q.000 20.000 ©.0000 0.0000
Chamnel name @ CA Polynomial type

Curve Cuafficients

co [ c2
-0.249891E-0)1 0.51102%E-01
Cong True Calce Cone Z Error
(Y} Y) Coanc Errar
0.0000 Q.0000 ¢.0000 00,0000
20.000 20.000 20.000 0.9000 0.0000

Channel name @ CE Folynomial tiype

Curve Coefficients

co C1 c2
-0,1074423E+02 0.196361E+41
Cone Irue Cale Cang % Error
(Y) () Conc Errop
0.0000 00,0000 0.0000 0.0000
20,000 20,000 20.000 -0.000 =0,000

Channel name 2 CR Polynomial type

Curve Coefficients

co
~0.447064E+00 0.30071GE+00
sono True Calec Cane Z Errar
{Y) (&3] Cane Error
¢.0000 0.0000 0.0000 0.90000

Curve

CR¥1
CRV1

Curve
CRV1
CRVL

T CC

Curve

CRV)
CRY1

Curve

CRrRUL

c3

ca

3¢

ca
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b AN

ICP Calibration April 19, 1990

Progcamme rame 3

Curve

CRVL ©.2492
Namae Nunmber
S8T0 0

SSI2 0

Progqramme namg 3

Curve

CRVL 2,.8560
Nanme Number
5810 a

ssT2 Q

Fro4ramme name &

Curve

CRVL 4.0261
Nane Number
§51I0 Q

5819 ¢

FProgramme pame 3

Curve

CRV1 1.5878

887

Mir Int Hax Int

5.8975%

Int.
(X}

0.2623
5.6167

88T

Min Int Hax Int

99.693

Int.
(X}

3.,0063
94.946

58T

Min Int Max Int

464.33

Int.
(X3

4.2380
442.41

88T

Min Int Hax Int

129.75

Ty TVTVYY Ll B Ty

Channel name * CO Folynomial iype

Curve Coefficients
Co £z
 =0.979891E+0¢ 0.373529B+01
Conc True Cale Cane Z Error
() (Y3} Canc Errar
0.0000 00,0000 0.0000 0.0000
20.00¢ 20.000 20.000 =0.000 =-0.00Q0

Channel nawme 3 CU Polynomial type

Cupve GCaafficients

co Cl ca
=0.653979E+00 0.2175348+400¢
Lane True Cale Conc % Error
{Y? (Y? Canc Error
0.0000 0.0000 0¢.4900 §.0000
20.00¢0 20.000 20.000 ~¢,000 -0.000

Channel nawme ! EU

Curve Caefficients
co Cl

-0,193441E+00 {.4T6443E-0)

Conc Trua Cale Cone % Error
Yy {1) Canc Error
Q.0000 ©0.0000 0.0000 ¢.0000
20.000 20.000 20.000 ¢.,0000 0.0000

Channel name : FE Polynomial type

Curve Coesfficients
€o cl1

-Q,274221E+00 0.164073E+00

Polynomial type

TR

ca

Curve

CRYL
CRV1

c3

Curve

CRAL
Crvl

t CC

£3

Curve

CRY1
CRV1

c3
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ICP Calibration April 19, 1990
Name Number Int. Eone True Cale Conc % Error Curve
(xX) (Y) (& Cang Error
35T0 0 1.6713 0.0000 00,0000 =0,000 =-0.000 CRVI
SST2 0 123.57 20.00¢ 20.000 20.04¢0 00,0000 0.0000 <CRV1
Programme name ! SST Channel pame I LA Polynomial type : CC
Curve Min Int Hax Int Curve Coesfficients
o c1 £3
LRVL 0.3420 5.8083 -0.139220E+01 0,386723E+01
Nawme Numher Int. Cone Irue Cale Cone % EBrror Curve
(X3 {Y> [ 2] Cone Error
S$S10 ] ¢4.3600 0.0000 0.0000 0.0000 00,0000 CRV1
§5TS 0 5.5217 20,000 20,000 20,000 ©0.0000 0.0000 CRYL
Programme name 3 957 Channel nime { PB Falynomial type : CC
Curve Hin Int #ax Int Curve Coefficients
co Gl cz2 c3
CRV1 00,2530 5.2094 ~0.567270E+0l. 0.212993E+02
Name Numbar tnt. Cone True Cale Conec % Error Curve
{X) (& &) (Y} Eanc Error
:yd +} 0,.2663 0.0000 0.0000 =0.000 -0.000 CHV1
SSTa ¢ 4,.9613 100.00 100.0¢ 100.00 0.0000 0.0000 CRYUL
Praogramme name i 55T Chamnel name : LI Polynomial type : CC
Cusrve Min Int Max Int Curve Caafticienthts
co c1 c2 c3
CRVL 3.8693 438.10 ~0.4923900E+Q0 Q.121017E+0Q
Hame Nunker Int. Cone Trize Cale Cenc Z Errar Curve
X3 (Y) (8 &) Conc Errar
$8T0 0 4.0730 0.0000 0.0000 =0.000 -0.000 CRY1
SRTL ¢ 417.24 50.000 50,000 S0.0¢0 0.0000 0.0000 CRVL
Programme name : SST Channel name : MG Polynomial type : CC




ICP Calibration April 19, 1990

Curve Min Int Hax Int Curve Coefficisnts
co €1 €2 £a
CRVI Q.4326 439.14 -0.217983E-01 0.478733E-C1
Name Number Int. Canc True Cale Cone % Error Curve
{%) Y ) Cane Error
S8I0 Q 0.4553 0.9000 ©0,0000 =0.0¢90 =0¢.000 CRV1
8512 Q 418.22 20.00Q0 20.000 20.000 =0.000 =0.,060 CEV1
Proqramme name I S5T Channel name | MN Palynomial type : CC
Curve Min Int HMax Int Curve Cowfficients
co o § ca ca
CRV1 0.7388 282.87 =0.3579004E-0Cl 0.744540E-QL
Hame pMumber Int. Conc True Cale Conc % Error Curve
(X3 (& & YY) Cone Erraor
85T0 [v] 0.7777 Q.0000 Q.0000 0.0000 0,0000 CRYL
5612 Q 269.40 20.000 20,000 20.000 0.0000 90.0000 CRYUL
Progranme name : SST Channel nawe : HG Palynomisl type ! CC
Curve Min Int Hax Int Curve Caoefficients
GO £l c2 ca
CRV1 4.,3982 B07.87 -0.302GBI3E+00 0.6H37BBE-01
Name Number [Int. Conc Irue Cale Caneg Z Erraor Curve
(X} (Y3? tY?y Canc Error
8810 [+} 4.6297 0.0000 0.0000 ~-0.000 ~-0.000 CRV1
S5TI3 Q 769.40 S50.000 50.000 S0.000 0.0000 ©0.0000 CRV1
Programme name T 58T Channel name ! MO Polynomial type : CC
Ciipve Min Int Max Int Curve Coefficients
co Cl c2 c3
CRUL 1.6201 309.487 -0.290791E+00 O.170519E+QC
Name Nunber Int. Cone Irue Cale Cane 4 Error Curve
(XY (& & (¥ Conc Error
8510 0 1.7083 ©0.000Q0 0.0000 -0.000 =~0,000 CRY1
CCT (41 e I+ F. N+ -] L W T ¥ 1 WL Y.LV =¥ 2 ¥a Yo DD DOD L Y.Y.Y. FaX UL
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PRGN

ICP Calibration April 19, 1990

Programme name & SST Channel name : NI

Curve Min Int Hax Int
co
CRV1 S.35790 17.478 -0.199022B+02 Q.1
Name Number Int. Cong True Ca
143 (Y} Y Co
: S5T0 s §.8727 0.0000 0.0030 0.
5515 0 16.546 20.000 20.000 20

Programme name @ 8§T Channel name 2 NI

Programme name @ SST Channel name § K

Curve Hin Int Hax Int

co

CRY1 3.2604 14,309 =~0.168307E+02

Polynomial type

Curve Coefficients
Cl

A5GA4E+0]

1e Cone % Error
ne Error

Q000 ©.00400

2000 0.,0000 0.00400

Polynomial type

Curve Min Int Hax Int Curve Coefficiasnts
co Cl c2

CRVL 3.3022 165.86 ~0.450011E+00 (.129462E+J0
Name Number Int. Cone True Cale Conc %4 Errar

{X) (Y {Y) Cona Error
§810 0 3.4760 0.0000 0.0000 0.0000 0.0000
5572 Q 157.86 20.00¢ 20.000 20¢.000 -0.000 -0.000¢
Pragramme name : SST Channel pame @ P Polynomial type

Curve Min Int Max Int Curve GCoafficients
co Ccl
CRVL 1.2138 64.234 ~0.106G655E+01 0.834761E+00
Name Number Int. Conc True Cale Conc % Error
(3-8 {Y) (Y1 Eanc Error
S8T¢ ] 1.2777 G.0000 0.0000 0.0000 0.0000
5813 0 61.175 S0.000 50.000 50.000 -~0.000 -0.000

Folynomial type

Curve Cpefficients
cl [

0.490405E+01

c3

Curve

LRV
GRY1

€3

Curve

CRV1
CRV1

I o

C3

Curve

CRYI
CRVL

c3




72t Bt L

ICP calibration April 19, 1990

NHame Mumbker Int. Cong True Cale Cone %X Error Curve
(XD {1 Y Cone Error
S8T0 < 3.4320 0Q.Q000 0.0000 0.0000 00,0000 CRV1L
5911 Q 13,628 50,000 50.000 35¢.000 90,0000 0.0000 CRVI
Frogramme nawme & S5ST Channel name  SM Tolypomial type & €&
Curve Min Int #Max Int Curve Coefficients
co Cl
LRV 4.9904 14.337 ~-0.125057E+02 (.238067E+01
Name Number Int. Canc True Calc Conce % Error Curve
X} {Y} (Y Canc Error
8510 Q §.2530 0.0000 ©0.0000 -0.000 =~-0.000 CRV1
S87TS 4] 13.654 20.000 20.000 20.00¢ 0.0000 00,0000 CRVi
Programme name : SST Channel name I SE Polynomial type ! CC
Curve Min Int Hax Int cyrve Coefficients
co c1 c2
CRY1 1.6825 54.131 -0.355749E+Ql 0.200874E+01
Hame Number Int. Canc True Calc Cone % EBrror Curwve
[ 8] [ @] (5 & Conc Error
BHTO /] 1.771C0 ©.0000 0.0000 -0.000 -=0.000 CRVI1
8874 4] 51.553 100.00 100.00 1i003.00 0.0000 0.0000 UCRV1
Programme name I 55T Channal name & SI Polynomial type & CC
GCurve Min Int Max Int Curve Coefficients
co Cl1
CRV1 3.2028 81,507 -~0.22701AE+0l 0.6733G4E+0Q0
Name Number Int. Canc True Cale Cane % Errpr Curve
(%) (YD Yy Cone Errar
SSTO [+] 3.3713 0.0000 0.0000 0.0000 0.0000 CRV1
8813 [+) 77.625 $50.000 50.000 S50.000 0.0000 0.0000 CRV1
Programme name @ S8T Chamnel name @ AC Polyramial type : COQ
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ICP Calibration April 19, 1990

Curve Min Int Hax Int Curve Coefficieonts
co €1 cz ca
GRYL 14,739 465.55 -0.725194E+00 0.467435E-01
Name Number Int. Conc True Cale tone % Error Curve
(X2 (Y {Y) Caone Errar
58T0 4] 15.514 0.0000 ¢.0000 =~0.000 =0.00C CRVL
5812 Q 443.38 20.000 20,000 20.000 ©€.0000 0.0600 CRVL
Programme name : ST Channel nama © NA FPolynomial type : CC
Curve Min Int Max Int Curve Doefficients
M} ci1 c3
CRVL S5.3441 63.146 ~0.S1B00Q7E+0L  0.9172391E+00
Hame Number Int. Cone True Cale Conc % Error Gurve
L%} (Y2 (Y Cone Errar
$8T0 0 5.6253 0.0009 ¢.¢000 0.0000 0.0000 GRV]
SSTL [+ 60.134 S$S0.000 S50.000 5S0.0Q0 0.9000 0.000¢ CRVL
Frogramme name @ §5T Chamnel nawe ! SR Folynomial type @ CU
Curve Min Int Max Int Curva Coefficients
Co Cl 1973 c3
CRV1 F.5802 S516.42 =0.1%4433E400 0.409781E-01
Name Numier Int. Cone True Cale Cone Z EBrror Curve
(X3 {Y) (Y? Gune Errar
5710 o] 3.7687 0.0000 0.0000 0.0000 0.0000 CRV1
§5T2 [+ A91 .83 20,000 20,000 WW0.000 -0,000 -9.000 CRVL
Programme name I 55T Charnel name : S Palynomial type @ CC
Curva Min Int Hax Int Curve Guoefficivnis
Co cl Cc2 €3
CEVE 0.7166 42.473 =0.950130E+00 ¢.123996E+01
Name Number Int. Canc True Calc Canc % Error Curve
{X3 (Y} (YD Cane Error
88TO ] 0.7543 0,0000 ¢0.0000 0.0000 0.0009 CRV1
2 2 b ] 0 A _A5) SA ALNA Sl 000 S Dnn Fa LY. ¥ - ¥. V. P TR
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Icp Cala.brat:l.on April 19,

ke,

LT

1990

Clsrya

CRYL

Name

§STO
5513

Curve

ERV1

Name

§58T0
SST4

Curve

CRV1

Hame

8810
SS5T4

Enrve

CRV1

Programme name ©

Frogramme name ¢

Programme nanme :

Programme pame =

T

S5T

Min Int Max Int

2.6113 130.30

Number Int.
{X)

Q 3.8013

Q 124.10
g47

Min Int #Hax Int

4.2129 45.944

Number Int.
(X

0 4.4347

[+] 43.736

S8T

Min Int Max Int

1.0418 14,445

Number Int.
(X3

0 1.0967

Q9 13.777

8SST

Min Int Max Int

1.1919 248.95

TTYYY YT LT TrOww VR A A

Channel name ! TA Polynomial type

Curve Coefficients

Ch Cl c2
~0 . 157D96E+0]1 O0.41T634E+00
Cone True Cale GCaonec % Error
(&) {Y) Canc Error
0.000¢ 0.0000 0.0000 0.0000
20.0Q0 S50.000 S0.000 =0.000 -0.000

Channel name ! TL2 Polynomial type

Curve Logefficients
co Ccl c2

-0.112779E+02 0.254313E+01

Cong Troe Cale Cone % Error
{(vy (Y Cone Errar

0.0000 0.0000 =-0.000 =-0.000

100,00 100.00 100,00 ©,0000 0.0000

Channel name = TH Polynomial Lype

Curve Cosfficients
[H4] cl ]
-0,.3G64R79E+01 0,7ABGA4AE+Q]Y
Conc True Cale Cone % Error
{¥) {Y) Cone Error
0.0000 0.0000 0.0000 0.0000
100.00 3100.00 100.80 0.0000 0.0000

Chanr=l name 3 SN Polynomizl type

Curve Coafficients
co ci cz

-0.531989E+00 0,.424008E+00

LivY 4

: EC

c3

Curve

CRV1

CRV1

c3

Curve

CRVL
CRY1

£3

Burve

CRV1
CRV1

c3




ICP Calibration April 19, 1990

Name Humber Int.
(X

SSTO [ 1.2547

SST4A [+ 237.10

Progranme name : SST

Curve Min Int Max Int
CRV1 3.4453 457.20
Name Mumber Int.
(X
85T0 ) 3.6267
8513 Q 435,43

Praogramme name : SS5T

Ciuyrve Min Int Max Int
CRV1 1.3075 G7.678
Hame Number Int.
(X3
S8T¢ 4] 1.3763
5513 4] 64.495

Programme name : SBT

Curvs Min Int MNax Int
CRV1 5.0432 13.014
Name Humber Int.
(X
SSTO ] 5.3087
56514 Q 12.394

Fragramme name © SST

Conrec TIrue
£Y) {1
0.¢000 0.0000
100.00 100.00

Channel name

co

-0.419948E+00

True
(Y}

tonc
Y)

0.0000
$0.000

0.0000
S50.000

Channel n3me 3

eo

~-0.109096E+01

True
Y

Cone
(Y)

0.0000
50.000

0.0000
50.000

Channel name 3

Co

~Q.742247E+0Q2

True
{1

Cone
$Y)

0.0000
100.00

0.0000
106.00

Channel mame 3

Cale Cone % Error
GConc Error
=-0.000 =-0.000
100.00 0.0000 0.0000
TL Polynomial type

Curve Cosfficients

[+51 c2
0.115793E+00
Calce Cane % Erroar
Cane Errar
0.0000 £.0000
50.000 =-0.000 ~0Q.000
) Palynomial type

Curve Cosfficients

34} cz
0.792657E+0Q0Q
Calc Cone Z Error
Cone Error
00,0000 O.0000
50.000 =-0.000 -0.000
u Polynomial type

Curve Coefficiants

cl c2
0.141137E+02
Cale Canc Z Error
Cone Error
00,0000 0.0000
100.0C 0.0000 0.0000

34 Polyncmial type

Cuprve

CrVY1
CRV1

Cucve
CRV1

CRV1

: CC

Curve

CRW1
CRVL

Curve

CRY)
CRV1

£3

c3

ca3

138
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Fat B3 /N

ICP Calibration April 19, 1990

Curve #in Int #Hax Int Curve Cowfficients
co Cc1 c2 ca
CRUL 4.1949 174.90 ~0.5944G610E+00 Q.123338E+¢0
Name Number Int. Cone True Cale Canec 4 Erraor Curve
(X2 {Y> {Y) Canec Error
S8TO .} 4.4157 0.0000 0.0000 =-0.000 =0.000 CRYI
$S12 Q 166.57 20.000 20.000 20.000° =0.000 =~-0.000 CRVL
Programme name 2 SST Channel nawe IN Folynomial type : GO
Curve Min Int Max Int Curve Coefficients
co 19} c2 ca
CRV1 2.29635 64%.27 =-0.789814E=-01 0,326729E-01
Name Number Int. Conc True Cale Cone Z Error Curve
(X3 (Y YY) Cong Error
58T0 [} 2.4173 0.0000 9Q.0000 0,.0000 0.0000 CRV1
558712 [¢] 614.54 20.000 20.000 20.0Q0 ~Q0.000 =0.000 CRV1
Praogramme rame I SST Channel name ZR Folynomial type & CC
Cuirve Min Int Max Int Curve Coefficients
co cl c2 ca
CRV1 44,5261 159.77 -0.161619E+Ql Q,33922GE+GD
Name Humber Int. Cone Irue Calt Conc % Error Curve
(X2 YD {Y) Cone Errar
S8T0 0 4.7643 0.,0000 0.0000 0.0000 0.0000 Ckvl
§8TI3 0 152.16 S0.000 50.00¢ 50.000 -0.000 =-0.000 CgVL
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BLEFEM 2703

ICP Data Report - Acid Blank - (File 1)

Sample name i HND3
Programme =i 85T
NANE ¥V INT CONCEN
Al 1.95 -0.199
Sh 0.37 -0.039
Ag ©1.07 ~-0.031
Ba 2.83 (=0.415
Be 0.69 -0.001
Bi 3.76 ~Q. 167
B 4.49 -0,013
Cd 2.28 -0.006
Ca 0.48 -0.000
Ce 5.20 -0.534
Cr 1.29 <(-0.038
Ca 0.26 0.000
Cu 2.88 -¢.028
But 4,02 (-0.901¢
Ee 1.60 =0.012
La 0.35  -0.032
Pt 0.26 -0.043
Li 4.91 =0.007
Mg 0. 44 =0.001
fin 0.75 ~0,Q02
Ha 3.89 {-0.049
Ko 1.64 -0.012
Nd 5.38 {-0.906
Ni 3.33 -0.,020
P 1.27 ~0.004
K 3.27 -0.775
Sm 4.99 ~0.623
Se 1.70 ~0.139
Si 3.23 -0.092
Ag 14.76  -0.03S
Na S.35 -0.283
Sr 2.82 ~0.006G
8 0.72 =-0.044
Ta 3.63 -0.073
Tl 4.16 (-0.701
Th 1.03 ~0.376
8n 1.21 -0.018
i 3.46 —3.020
W 1.30 (-0.052
U 5.04 -3.735
¢ 4.16 (-0.031
Zn 2.34 -0.003
Zr 4.59 -0.058

13-Apr-90 (08:44:13
RSD

~21.62
-57.28
~-35.43
~13.46
~22.94
~9.36
~14.19
-3.54
-37.80
~14,27
~5.90
Rk Fok e
-14.78
=11.14
-22.18
~18.33
~l44.34
-38.%58
-18.92
~-13.86
-7.27
-21.36
-8.91
~11.69
-531.46G
-14.72
~14.98
~26.84
~-17.4]
-15.37
-13.23
-14.57
=1.67
-14.82
-13.24
-21.29
-20.97
~13.00
-20.24
-13.04
-1l.46
~39.44
«14.15
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Waf 5504 A7EY -

ICP Data Report - IMCS Check Standard 78CllJ - (File 2)

Sanple nama H
Sample code 1 @
Sample code 3 3
Froqramme :
HAME MY INT
Al 2.02
St 1.08
Az 1.17
Ba 143.20
Be Q.72
Bi 3.92
3 134.59
Cd 160.15
Ca 204.52
Ca 16.07
er 32.84
Ca 2.89
Cu S50.17
Eu 4,60
Fa 63.21
La Q.37
Ph 0.27
Li 89.66
Mg 214.58
Hn 136.15
Hg 3.95
Ho 1.7%
Nd 10.71
Ni 80.33
B 1.35
K 8.43
Sm 5.01
e 3.40
5i 3.31
Ag 14.91
Na 32.79
Sr 254.70
s §.91
Ta 3.70
Tl 4.39
Ih 1.09
Sn 117.72
Ti 3.49
w 1.60
u 5.39
v 4.28
Zn 345.53
Zr 4,865

78C11J
$8T1
DIRECT
88T

CONCEN

-4.013
10.396
0.057
10.14%
0.001
-0.009
2.966
9.875
10.427
2.033
9.427
2.818
10.260
¢.0l6
‘10.098
0.048
0.028
10.3%7
10.251
10.079
(=0.044
0.008
8.972
9.975
0.061
24.525%
-0.575
3.272
~0.040
-0.028
24.917
10.283
0.200
-0.043
-0.106
-~0.0%3
49.380
~-0.4916
0.17%
1.077
-0.017
9.904
-0.038

19-apr-90 JQB:481:34
RSD

-393.95
1.08
24.65
Q.69
30.70
-3%0.64
0.37
Q.17
0.74
¢.%59
Q.43
Q.57
0.51
11.83
Q.40
20.40
43.30
Q.5¢
Q.A7
.34
=7.94
A8 .40
2.24
0.1%9
36.28
Q.30
-22.70
0.48
-45.96G
~26.79
0.33
0.68
g.19
=44 .43
-120.949
-167.03
Q.22
-24.97
7.38
66.40
-33.38
0,18
-36.27

&

@0
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ICP Data Report - IMCS Check Standard 82B38F - (File 3)

Sample name : 82B3BE

Sample code 1 § S8I2

Sample code 2 : DIRECT ‘)&!
Programme : 88T 19-4pr-90 08:53:%57 qéa
NAME MV INT CONECEN RSD \
Al 3.67 4.283 1.52
S5b a.42 0.639 5.63
As 2.98 1.548 2.0%5
Ba 4,30 0.017 14.28
Be Q.71 0.001 27.77
Bi 57 .46 54.091 0.47
B 5.40 0.058 3.39
& 2.48 9,007 10.95 -
Ca 0.73 0.012 1.25
Ca S5.75 0.3550 14,46
Cr 1.68 0,058 .97
Co 0.28 0.062 G.00
Cu 4,10 . 0,.238 1.78
Bu 217 .80 9.748 0.28
Ee 2.08 0.067 27.96
La 12.43 )46.675 Q.17
b 2.77 53.326 0.33
Li 4.43 G.044 19.70
Hg 0,59 0.006 0.74
Nn e.91 0.010 2.54
Ha 4.56 -0.005 ~52.91
Ho 1.83 ' ¢.022 7 .87
Nd .13 0.465 22.94
i 2.69 0.027 19.97
P 1.65 0.308 7.82
# 3.40 -90.157 -32.7%
Sm 9. 47 15.049 0.83
Se 1.93 0.319 5.03
Si 4.21 0.563 3.60
An 244 .24 10.691 0,29
Na 5.66 0.036 89.17
8r 3.93 0.008 12.535
g 0.87 ¢.140 11.33
Ta 4.22 0.173 9.3%
T1 G.75 5.881 1.93
Ih ?7.80 52.868 Q.36
S5n 1.44 0.080 F.41
Ti 4.14 0.059 G.67
W 1.42 0.038 72.86
|/} 2.18 34.396 1.19
v 6.31 0.233 1.69
in 2.69 0.009 9.21
ir 5.15 0.132 7.08




ICP Data Report - IMCS Check Standard 77Clll - (File 4)

Sample name : 77Cll1

Sample code 1 ! S55I3

Sample code 2 i DIRECT gL('
Progqramnae * S57T 19~Apr=-90 09:02:232 . \{S
HAOHE My INT CONCER RS3D
al 21.57 50.973 0.34
St 0.46 1.263 S.36
As 71.94 58.350 0.32
Ba 4.2%9 9.017 10.32
Be 244,28 10.097 1.63
Bi . 4.89 0.971 1.41
B S.42 0.059 5.14
cd 2.61 ¢.015 11.90
Ca 0.75 0.013 0.67
Ce 9.91 9.073 85.92
cr 1.50 - 0.005 9% .47
Co 0.29 0.115 6.52
Cu 3.27 4.058 6.13
Bt 4.37 0.002 74.28
Fa 1.9% 0.046 3.70
La 0.37 0.027 24.74
Pb 0.28 0.390 8.33
Li 4.13 " Q.007 40.18
Mg 0.52 0.003 1.60
Hn 1.04 0.019 1.02
Hg 399.37 25.808 0.358
Ha 293.31 49.7%8 0.43
Nd 5.79 «9.1858 ~100.24
Ni 7.41 ¢.510 0.9%
P 66.26 Y5A4.245 1.07
K 3.40 ~0.133 -80.13
Sm 5.31 0.147 53.52
Se 28.39 53.466 0.71
8i 72.02 46.228 0.06
a3 22.28 0.316 0.4
Na %5.78 0.146 19.94
Sr 2.87 0.004 21.45
) 42.73 )152.876 0.82
Ia 122.D4 49,478 0.72
T1 25.50 53.56¢ 0.57
™h 1.22 $.983 4,04
n 1.71 - 0.193 0.76
Ti 447 .29 £1.373 0.16
] 28.21 21.266 0.47
i 6.19 12,420 1.28
Y 86.99 10.184 2.07
Zn 3.96 ¢,037 2.26
ir 154.39 0,756 .11
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ICP Data Report - Acid Digested Standard 81CllA - (File 5)

ganole nane , i §12%Ha

Sample code 2 : DIRECI

Sanple code 3 3 DIGEST

Programme : 55T 19-Apr-90 09:07:31
NANE HY INT CONCEN RSD
Al 2.11 ¢.228 31.49
Sb .37 =-0.949 -180.83
s 1.44 0.275 2.55
Ba 3.83 (-0,017 -20.65%
Be Q.70 ~0,000 -141.52
Wi 14.03 10.212 G.64
B 127.77 9. 443 0.82
Cd 151.70 9.346 1.37
Ca 201.23 10,258 0.57
Ce .08 (~0.772 ~15.81
cr 1,39 (~-0.030 ~21.13
Co q.36 -0.012 -51.96
Cu 48.596 9.209 0.71
Eu 3.88 (-0.016 -17.94
Fe l1.84 ' ¢.028 23.66
La 2.71 9.105 0.51
b 0.73 9.904 1.43
Li 3.82 (-0.031 =-22.41
Ma 2A04.24 9.756 0.33
Mn 0.99 0.008 16.27
Ha 3.96 (-0.043 -19.37
Mo 55.56 9.354 0.88
Nd S.41 (-0.864 -24.79
Ni 3.28 (-0.023 -31.55
P 12.46 9.337 3.79
K 5.12 8.265 G.63
Sm 4.806 (-1,072 -13.13
Se 1.70 -0.151 ~53.17
:31 14.5%4 7.518 | 6.68
Ag 174.24 7.419 Q.59
Na 15.94 9.4606 0.71
Sr 247 .86 10.002 Q.60
] ¢.93 0.222 5.59
Ia 3.50 (~0.126 -22.37
TL 4,00 (-1.116 ~-14.91
Th 1.02 {-0.573 ~1G6.68
8n 1.47 0.092 .79
Ti 4.84 0.140 3.27
u 1.52 0.110 21.00
u 4.9 (-5.829 ~16.47
v 4.04 (=0.046 -11.84
Zn 287.21 9.305 Q.41
Zr 4,46 (=0.1035 -14.92
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Pt bt

ICP Data Report ~ Reagent Blank - (File §)
Sanple name : Fl084
Sample code 1 @ REAGEN
Sample caode 2 & DIRECT
Sample code 3 : 000013
Programme 1 88T 19-Apr=90 09:12:3¢
HANE MV INT CONCEN RSD
Al 2.05 0.068 59.96
sb 0.38 «“Q.005 ~916.G63
As 1.08 -0.022 -50.24
Ba 3.956 -0.008 -35.37
Ba 0.71 0.000 28.39
Bi 3.92 -0.006 ~797.4%
B 5.089 ¢.033 2.92
Cd 2.38 0.000 6376.32
Ca 2.16 0.085 0.70
Ca 3,32 -Q0.,306 ~35.66
cr 1.39 (-0.029 ~-12.21
Ca 0.27 0.022 34.69
Cu 2.95 -0,011 -37.31
Bu 4.09 ~0.007 -27.549
Fe 1.87 0.032 14,36
La 0.35 -0.022 -50.94
Pbh 0.27 0.014 150.01
Li 3.99 ~0.010 -47.63
Ha .78 0.0135 7.20
Mn 0.92 0.011 4.16
Hg 2.83 (-0.083 -9,.08
Ho 1.69 -0 .003 -74, 48
Md 5.53 {(-0.640 -21.86
Ni 3.42 -0.008 -60.328
P 1.41 0.114 12.79
K 3.32 -0.528 -24.44
S 5.10 ~0.354 ~30.58
Sa 1.74 -0.064 -26.70
31 4.31 0.631 15.43
A3 15.13 =3.018 -28.50
Na .69 0.059 76,28
Sr 3.70 -¢,003 -40,42
s 0.78 0.034 6.59Q
Ta 3.72 -0.033 =47 .06
Tl 4,39 -0.331 -21.52
Th 1.07 -0.176 ~43,95
Sn 1.29 0.016 1¢7.80
Ti 4.74 0.129 2.06
W 1.35 -0.019 -35.11
1] 5.14 -2.399 -29.80
v 4.29 -0.016 -21.,91
n 9.48 0.231 1,22
Zr 4.66 -0.036 -34.15
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ICP Data Report - Sample F1085 - (File 7)
Sample name : F1083
Sample code 1 ! SAMPLE
Sample code 2 @ 100-14Q
Sample code 3 @ 0GQ013
Programma s &87 19~Apr—-90¢ Q9:117:05
NANE MV INT [CONCEN  DILCOR RSD
Al 4,10 5.418 547.20J’ 0.81
5b 0.39 6.172 17.373 26,19
As 1.12 0.018 1.938 22.98
Ba 4.18 0.009 0.869 19,07
Be 0.74 0.001 0.134 6.35
Bi 5.40 1.487 150.1%"  0.66
B 4.98 0.025 2.561 3.21
cd 2.39 0.001 0.072 49,13
Ca 1.52 0.053 5.321 1.22
e 5.59 0.232 23.469 27,20
cr 1.70 0.064 6.459¥  E.18
Lo 0.27 0.045 4.%527 19.24
Cu 3.08 0.017 1.706 17.32
Eu 4.31 - 0.003 0.324 42.80
Fe 9.33  1.338 135.13/  o.88
La 0.37 0.024 2.474 18.23
Pb c.28 ¢.234 23.663 20.99
Li 4.15 0.009 0.949 24.77
g ¢.88 0.021 2.071 14.02
NA 2,02 0.540 S4.4947  1.44
Hg 4.11 (-0.034 (~3.456 -7.45
No 1.76 0.009 0.878 11.18
Nd 5.72 -0.292 -29.50 -43.58
Ni 3.64 0.021 2,105 5.99
P 2.14 0.719  72.620V 2.26
K 3.47 0.186 18.822 42.10
Sm 5.35 0.236  23.804 30.12
Se 1.88 0.133 12.444 2.49
51 4.10 0.494 49.951Y  6.26
Ag 15.84 4.015 1.525 30.69
Na 13.44 7.173 724.43/, 0.45
Se 5.07  0.053 5,376/  0.%58
g 0.83 0,100 10.050 22,51
Ta 2.86 0.025 2.561 59.21
T1 4.57 0.337 33.990 23.79
Th 1.12 0.200 20.179%/ 21.98
Sn 1.30 0.021 2.141 26.56
Ti 3.7¢ 0.008 0.850 22,37
¥ 1.42 0.035 3.496 22.08
U 5,45 1.924 194.34 20.58
] 4.55 p.016 1.657 20.90
n 7.71 0.173  17.46%/ 0,60
Ir 4.86 0.032 3.278 25.87
Dilution factor @ 101.000¢




R A LA

ICP Data Report - Sample F1085 - (File 8)

Sample nanme ¢ F108%S

Sampla code 1 § SAMPLE

Sample code 2 ¢ S00-1Q

Sample cads 3 3 000013

Praogranmne 3 58T 19-Apr-90 09121146
HAME MV INT GCONCEN DILCOR RSD
al 11.60 34.956 524.07 0.56
sb 0.39 0.260 5.470¥  16.34
As 1.15 0.039 0.813  8.06
Ba 4.37 0.022 0.467Y 12,31
Be 0.74 0.001 0.031 4.81
Bi 10.44 65.584 138.27 0.567
B 5.01  0.027 0.574¥  6.67
cd Z.42 0,003 0.060v  20.70
Ca 4.15 0.187 3.925 0.36
fe 5.57  0.193 4.055 58,07
Cr 2.94 0.438 9.192 1.28
Lo 0.28 0.059 1.229 38,30
Cu 3.16 0.033 0.700¢  13.37
Ev 4.30 0.003 0.059 65.94
Ee 40.70 6.404 134,48 0.23
La 0.37 0.040 0.839¢, 24.35
Pb 6.29 . 0.511 10.735/  9.62
Li 4.12 0.006 D.124 69,90
Hy 1.83 0.066 1.386 0.29
Hn 35.10 2.555 53.656 0.20
Hy 4.19 (~0.029 ({(-0.601 -9.83
Mo 1.80  0.016  0.33%/ 13.38
Nd 569 ~0.342 -7.186/, -44.51
Ni 3.97 0.065 1.356¥ 11.66
P 4.85 2,984 62.670 2.21
X 3.45 0.092 1.9227 144,38
S 5.32 £.163 3.416 77.57
Sa 1.92 0.308 6.468Y 13.53
Si 5.65 1.533 32.1989 3.75
ag 15.85 0.0L6 0.331/ 51.32
Ra 42.19 33,545 704,44 0.20
Se 3.71 0.243 5.110 0.21
5 1.07 0.402 3.4387 1.10
1a 3.88 0.035 0.730 17.569
11 A.58 6.371 7.797/ 35,95
Th 1.12 0.163 q.423 66,05
$n 1.33 0.031 0.6447 24.10
Ti 3.74 0.013 0.264, 30.83
(] 1.45 0.057 1.193/ 6.08
u 5.59 3.938 B82.692/ 18.67
v 4.54 0.015 0.325/ 42.085
o 5.54 0.105 2.214 6.59
Zr 4.9% 0.061 1.278/ 17.s4
Dilution factor ! 21.0000
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ICP Data Report - Spike of Sample F1085 — (File 11)

Hat A7)

Sample name s F1087

Sample code 1 : SPIKE

Sample code 2 1 100-1Q

Sample code 3 ! 000013 “
Progranme : 8ST 19-apr=9C¢ 09:33:58
NANE MU INT CONCEN DILCOR RSD
Al 3.95 S.021 507 .09 0.42
Sk 0.39 0.133 13.4902 29.40
As 1.10 -0.006 -3.582 <«151.41
Ba 5.53 0.107 10.831 1.87
Be 0.71 0.000 0.02Q 152.03
Bi 5.50 1.592 160.79 3.06
B G.47 0.140 14,099 0.83
£ 3.80 0,089 8.997 l.16
Ca 4,44 0.202 20.399 1.38
Ca 5.32 -0.297 -30.01 -40.41
Cr 2.49 0,302 30.544 0.76
Co 0.28 0.082 8,300 9.46G
Cu 3.43 0.092 9.264 5.83
But 4,12 '-¢.006 ~0.564 ~43.79
Fe 14.85 2.162 218.35 1.12
La 0.38 0.071 ?.161 15.75
Pb Q.27 0.17¢ 17.210 14.43
Li 4,83 0.092 9.244 4.74
g B6.51 4,220 416.09 1.10
L1} 8.34 0.563 S6.883 1.21
Ha 4.36 (-0.024 (~2.461 -13.56
Ha 2.22 ¢.088 8.933 1.99
hd 5.52 (~0.661 (~66.75 -21.22
Hi 4.283 ¢.098 9,907 5.58
P 2.66 1.156 116.7} 3.69
K .36 -0.337 -34.01 -45,88
Sm S5.10 -0.3561 -36.47 -40.03
Se 1.81 20.071 7.169 63.81
Si 3.99 Q.418 42.14d89 4.24
1] 16.55 0.048 4,889 84.71
Na 14.68 g8.304 838.67 0.63
ir 7.26 0.143 14.454 0.43
8 1.29 0.673 67.976 .29
Ia a.78 -0.007 -0.70¢0 -235.49
Tl 4,36 -0.182 -18.49 -62.27
Th 1.07 -¢.189 -19.,12 -43.37
Sn 1.58 ¢.139 14,047 4.75
Ti 4,43 0.093 9.345 3.03
| 1.35 -0.020 «2. 055 -73.63
u 5.19 -1.741 -179.8 -%1.5%50
v 4,34 -0.009 -0.926 -39.04
in 10.14 0.252 25.479 0.53
Zr 4.82 0.0189 1.827 70.96
Dilution factor @ 101.000

Sample name : F1087

Sample coda 1 f SPIKE

Sample code 2 3 500-190

gample code 3 @ Q00013

Praogramnme : SST 19-aApr-90 09:38:1¢C
NAME My INT CONCEN SILCOR RED
Al 10.68 22.871 473.99 0.53




Vel 33012792

ICP Data Report - Spike of F1085 - (File 12)

Sample nane s Fl087

Sample code 1§ SPIKE

Sample code 2 I 500-10

Sanple code 3 I 000013

Programme s SST 19-apr-90¢ 09:38:1¢
NAME MY INT CONCEN DILCAOR KED
Al 1¢.68 22.571 473.9%9 0.53
Sk 0.42 H.5678 14.243 4.35
AS l.16 0.049 1.021 14.61
Ba 10.96 0.503 10.565 Q.24
Be 0.74 0.001 ¢.028 8.84
Bi 12.24 8.398 176.36 0.47
B 11.02 0.488 10.2%4 1.00
cd 10.91 0.477 1¢.036 0.88
Ca 14.39 0.710 14.914 0.51
) $.92 0.073 1.54¢ 73.99
Cr 4.55 0.922 19.37¢ 0.03
Co 0.39 0.468 9.891 .31
Cu 5.38 0.518 10.824 0.23
Eu 4.28 . 0.002 0.040 4%.94
Fe 63.36 10.122 212.56 6.37
La Q.48 0.469 9.8%54 1.36
b [+ < hi 0.994 20.873 0.0¢
Li 9,26 0.507 10.652 Q.10
#a 38.20 1.807 37.95¢0 0.31
LI 37.%59 2.740 57.543 0.62
Hg 4.44 ~3.013 -0.26% ~7.65
Ho 4.468 0.470 9.871 1.15
Nd 5.88 0.022 0.468 646.39
Ri 7.65 0.541 11.3%58 0.70
P 8.02 5.630 118.22 1.18
K 3.52 0.443 9, 406 8.78
Sm 5.27 0.029 0.617 172.07
Sa 1.99 Q.446 9.363 1.19
St 5.18 1.219 25.604 0.66
Aq 21.33 0.272 5.708 16.77
Na 48.50 39.416 827.74 0.1G
8p 21,16 ‘'0.713 14.969 Q.35
S 1.23 0.604 12.688 1.78
Ia 4.21 0.168 3.529 0.14
Il 4.57 0.340 7.299 14,95
Ih 1.11 0,105 2.208 41.76
Sn 2.49 ¢.522 10.967 0.649
Ti 7.70 0.471 9.897 0.322
"] 1.44 0.048 0.999 11.10
] S.51 2.903 60.957 11.26
] 4.54 0.015 0.319 23.24
in 22.10 ¢.843 13.503 0.69
IZr 5.60 ¢.284 5.970 1.20
Pilutian factor ¢ 31,0000
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ICP Data Report - Acid Digested Standard 82C11A - (File 13)

Sample namne H
Sanple code 1 &
Sample cods 2 I
Sample code 3 3
Programnme H
HAME HY INT
Al Y.88
5b 0.39
As 1.42
Ba 130,62
Be Q.79
Bi 4.21
B 5.31
td 2.52
Ca 5.75
Ce 9.92
cr 2%.93
Co 2,56
Cuy 3.10
Eu 4,70
Ee 59.21
La 0.38
Pb» 0.28
Li 81.23
Ha 2.33
Hn 125.29
Hg A.47
Ho 1.89
Nd 10,04
Hi 75.07
P 1.49
K 3.438
Sm 5.22
Se 3.23
§i 4.33
Ag 16.78
Na 6.25
Sr 3.96
] 0.92
Ia 21.42
T1 4.59
Th 1.14
Sn 23.32
Ti 83.30
W 2.31
i} 5.66
v 4.42
n 4.55
Ir 32.26

F1l088
DISGEST
BIRECT
009013
88T

CONCEN

10,063
0.2406
¢.262
9.228
0.004
0.280
Q.050
0.009
0.269
8.866
8.535
8.600
0.019
0.021
9.441
0.083
0.341
9.33%
0.090
9.270

~0.010
0.031
7.736
2.268
0.176

-0.263

-0.067
2.921
0.645
0.059
0.377
0.008
0.207
7.325
0.384
0.352
9,354
2.226
0.739
%.010
0.000
0.970
92.334

19=-Apr~90 09:43:08
RSD

1.4%
18.33
2.83
.74
4.42
13.02
11.73
21.14
1.99
0.36.
1.83
3.63
29.289
4.16
i.52
9.76
18.04
2.39
1.484
1.6%
=47.80
8.3%
4.391
1.53
8.13
-30.60
-135.89
2.60
4.64
8.32
9.74
11.46
6.34
0.93
38,16
21.51
1.21
1.68
3.69
11.19

2.350
1.63
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ICP Data Report - Acid Blank - (File 14)

Sampgle nhame : HNO3

Programme $ SS8T 19-apr-90 09148124
NANE HY INT CONCEN RED
al 1.96 -0.169 -16.21
Sb .37 -0.044 ~66.67
As 1.07 -0.029 -17.39
Ba 3.86 -0.013 -9.37
Be 0.69 -0.000 ~-43.59
Bi 3.79 <0.139 ~34.03
B 4.67 ¢.001 332.54
cd 2.26 -0.007 -9.03
Ca G.A7 -0.001 -13.58
LCe 9.23 -0.467 -12,83
Cr 1.29 (-0.060 -7 .43
Co ¢.26 -0.020 -56.25
Cu 2.88 -0.027 «9.05
Eu 4.04 -0.009 -10.82
Fe 1.61 ~0.010 -3.63
La 0.35 "-0.030 -32.83
-] 0.27 0.071 45.83
Li 4.08 0.001 551.09
Mg .45 =0.000 ~29.04
L1y 0.75 -0.002 -35.38
Ha 4.19 (-0.029 ~-10.54
o 1.63 ~0.012 ~%.72
Nd 5.42 (-0.847 ~9.40
Ni 3.33 -0.0192 —24.70¢
P 1.29. 0.012 168.99
K 3,29 -0.56%6 -9.86
Sm 5.02 -0.546 -12.21
Se 1.71 -0.129 -19.31
Si 3.26 -0.078 ~B.60
hg 14.89 ~0.029 ~14.95
N2 5.38 -0.227 ~11.66
5r 3.64 -0.00S -12,98
] 0.72 -Q,038 -13.1%
Ta 3.62 -Q.074 -10.21
Tl 4.19 (-0.5628 -10.,05
Th 1.05 -0.334 -16.76
Sn 1.21 -0,021 ~39.90
L 3.47 ~-0.018 -12.54
] 1.31 =0.051 -13.88
u 5.07 -3.387 -10.46
v 4.21 -0.02% -0.48
in 2.33 ~0.003 -G.18
ir 4.61 ~0.0532 ~9.39
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TCP Data Report - IMCS Check Standard 78CllJ - {File 15)

Sample nane : 78C117

Sample coda 1 I GST)

Sample zode 2 3 BIRECT

Progranme T 85T 19-apr-90 09:52:37
NAME MY INT GCUNCEN RSD
Al 2.00 «0.068 -15.38
Sh 1.09 10.591 1.18
As 1.16 0.044 18.97
Ba 146.91 10.416 0.94
Be 0.71 0.000 +123.72
Bi 3.84 -0.0889 ~-28.18
B 137.29 10.173 0.55
o5 | 152.34 10.013 0.92
Ca 209.66 10.5609 0.86
Ce 10.14 9,173 1.22
Cr 33.25 2.551 1.09
Co 2.87 9.727 0.57
Cu 51.35 10,517 0.898
£ 4.54 0.014 7.31
Ee 64.73 10.346 0.71
La 0.37 0.036 30.93
Pb 0.27 ¢.078 0.00
Li 91.73 10.608 0.70
¥ 219.38 10.479 ©.97
51] 138.86 10.281 0.91
Hg 4.09 (-0.03% =-11.99
Ko 1.73 ¢.004 36.37
Hd 10.76 9.076 3.51
Hi 81.91 10.154 0.63
P 1.34 ¢.051 34.41
K g8.51 24.914 1.12
Sm 4.93 (=0.77% -4,39
Se 3.42 3.316 2.26
Si 3.27 ~Q0.067 ~9.81
Aq 14.68 (-0.039 -6.98
Na 33.43 25.503 0.87
Sr 261.95 16.35680 0.96
s .93 0.217 4.565
Ta 3.65 ~0.062 “5.79
Tl 4.31 -0.328 -.6.88
Ih 1.07 -0.189 -23.69
Sn 126.18 50.427 0.94
1i 3.43 (-0.023 ~5.57
'] 1.5% 0.136 89.71
u 5.30 ~-0.080 -351.6G}
v 4.20 -0.026 -17.47
In 311.25 10.091 0.84
Zr 4.60 -0.057 ~6.57
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PATERI9%

ICP Data Report - IMCS Check Standard 82B38F - (File 186)

Sample nane 1 82B3QL

Sample code 1 3 SSI2

Bample code 2 @ DIRECT

Froqaramme 3 85T 19-A4pr=%0 09:57:20
HAME My INT CONGEN RSD
Al 3.63 4,198 l1.58
St . 0.4 0.506 1.68
As 2.96 1.528 0.96
Ba 4,20 0.010 17.94
Be . 0.73 0.001 34.69
Bi 57.66 54,288 .85
B 5.47 0.063 4,91
Cd 2.42 0.003 40.50
Ca 0.73 ¢.012 0.64
Ce .63 0.314 13.095
Cr 1.63 0.044 11.62
Co 0.27 0.024 3.12
Cu 4,03 ‘0.224 1.%6
Bus 220.96 9.8%92 0.09
Fe 1.97 0.0486 5.86
La 12.55 )47.153 0.49
b 2.77 %3.426 0.77
Li 4.28 0,025 17.9}%
LE] 0.59 0.006 0.89
Hn 0.91 0.010 2.66
Hy 4.89 0.017 14.68
Ho 1.79 0.014 15.81
Nd 6.00 0.235 35.15
Ni 3.635 a.022 14.24
¥ 1.62 0.286 5.77
K 3.33 -0.487 -21 .53
Sm 9.43 9.936 0.79
52 1.88 0.226 5.77
Si 4,16 0.531 J.11
T 246.50 10.797 06.49
Ha 5453 ~0.091 -31.98
Sr 3.89 0.005 13.79
8 r.86 0.134 106.36
Ta 4.16 0.147 21
1 6.65 S.646 1.78
I 7.85% 53.294 0.50
&n 1,42 2.070 6.68
i 4.05 0,049 6.51
L] 1.3¢9 0.009 92,71
u 9.10 53.477 1.11
v 6.20 0.220 3.16
in 2.64 0.007 7.86
Zr 5.07 0.105 2.23%
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At A Ll

ICP Data Report - IMCS Check Standard 77C11I - (File 17)

Sanple name : 77CLik

Sample code 1 ¢ SSTY

Sample code 2 : DIRECT

Programme % S8BT 19-Apr-90 10301:43%
NAME MY INT CONGEN R8D
al 21.27 50.184 0.481
S5b 0.47 1.322 7.83
as 71.23 §7.76% 0.66
Ba 4.3a 0.020 13.08
)1 ] 238.03 9.838 0.55
Bi 4,97 1.052 3.17
B T.956 6.070 0.73
Cd 2.62 0.015 10.58
Ca 0.74 = 0.013 0.23
ta 3.58 0.221 45.03
Cr 1.50 ¢.004 99.38
Ca 0.30 $.153 3.73
Gu 3.30 0.064 8.849
Bty 4.33 0.004 37 .48
Ee 1.97 0.049 13.03
La 0.37 0.030 45.81
Pb 0.29 0.454 F.76
Li 4.23 9.019 2.23
Mg 0.52 0.003 4.16
Mn 1.04 0.019 4.69
Ha 395.71 25.568 0.1¢
Ho 286.53 48.572 0.80
Nd 5.81 -¢.108 ~9) .64
Ni 7.35 0.501 0.79
B 70.59 )%7.863 1.01
K 3.435 0.082 129.01
Sm 5.39 0.318 32.27
Se 27 .93 52.507 0.60
51 70.49 45.198 0.49
Ag 22.48 0.326 0.77
Na 5.87 ¢.220 21.74
Sr 3.92 0.006 18.45
g 42.96 253.038 ¢.68
Ta 119.75 48.190 0.68
T1 25.27 52.995 1.13
Th 1.24 1.117 6.33
sn 1.74 0.2095 S.%4
T3 439,15 50.431 0.96
] 27.78 20.931 .68
u 6.29 13.916 4.6G4
v B84.9% 9.932 0.54
In 3.56 0.037 0.7}
Zr 152.09 49,976 0.9%
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ICP Data Report (File 37)

Sample name : HNO3

Frogramme s 551 19-Apr-90 12:36:00
NANE MY INT CONCEN RED
Al 1.98 -0.121 -651.06
Sh 0.38 0.039 229.13
As 1.08 -0.018 -58.08
Ba 3.91 -0.0L1 -34.26
Be 0.70 -0.000 ~-93.21
Bi 3.79 -0.l42 -70.02
B 4,70 0.004 89.35
td 2.26 -0,007 =-35.36
Ca 0.48 =0.001 -36.56
Ca 5.29 -3.3558 40 .04
er 1.31 (-0,.054 -11.57
Co Q.26 ~0,0085 -129.91
Cu 2.91 .~0.020 -40 , 44
Eu 4,09 -0.007 -39.54
Fe 1.63 -0.007 -5%9.99
La Q.36 ~-0.006 -34.64
Ph 0.27 0.156 20.83
Li 3.93 -0.017 -37.97
Mg Q.45 -3.000 -40,.91
Hn Q.76 =-3.001 -69.74
Hg 4,90 0.018 24.67
o 1.66 -0.9007 -48.a0
Nd 5.46 (-0.764 =-20.76
Ni 3.37 -0.0L4 ~39.19
P 1.29 9.011 1i14.84
K 3.31 -0.613 -27 .52
Sm 5.09 -0.399 -39.00
Se 1.73 ~-0,089 -53.58
Si 3.37 -0.071 -40.22
Ag 15.01 -0.023 -43.80
Na 5.42 -0,193 -38.50
v 3.67 -0.004 -40Q.53
8 0.74 -0¢.016 -37.95
Ta 3.68 -0.049 -58.11
Il 4,235 ~0.478 -32.09
Ih 1.07 —-0.242 ~-38.44
sn 1.233 ~0.,012 ~40,9%
Ti 3.30 -0.0l4 ~38.20
H 1.33 -0.,035 -63.19
1] 5.12 -2.724 -34.92
v 4.24 -0,021 -35.74
in 2.34 -0.003 -21.27
Zr 4.65 -0.039 -38.62
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ICP Data Report (File 38)

PrograNme
NAME

Al
Stx
As
Ba
Be
Bi
B

cd
Ca
Ce
[
Co
Cu
Eu
Fe
La
Fb
Li
Ha
in
Hg
Ho
Hd
Ni
P

K

Sm
e
81
A
Nz
Sr
8

Ta
Tl
Ih
Sn
Ti
W

i}

v

n
Zr

Sample nane : 78C113
Sample code 1 : HST1
Sample code 2 & DIRECT

85T
¥V INT CONCEN
1.99 -0.092

1.98 10.350
1.15 ¢.040

144.51 10.240

0.70 -0,000
3.84 -0.08%9
133.91  9.914
159.73 9.849
205.51  10.477
10.08  9.043
32.49  9.324
2.72  9.188
50.45 10.321
4.53  0.013
63.64 .10.168
0.37  0.037
0.27  0.143
$9.23  10.30S
214.90 10.266
136.19 10.082
4.29 (-0.022
1.72  0.002
10.48  8.558
80.37  9.95%
1.35 0.063
8.41  24.389
4.92 (-0.783
3.36  3.198
3.25 -0.080
14.67 <-0.039
32.96  25.072
257.56  10.400
0.92  0.206
3.64 -0.065%
4.30  -0.342
1.07 -0.184
118.45  49.692
3.42 ¢-0.024
1.57  0.151
5.28 -0.400
4.18 ¢-0.029
306.15  9.924
4.59 -0.059

19-Ape~-90
RSD

-25.GH
0.43
22. 48
0.57
-91.6%
=16.62
0.63
0.88
0.59
0.85
0.98
1.00
c.57
7.90
0.68
21.93
0.00
0.47
0.54
Q.76
-6.94
13.89
2.38
0.82
13.62
077
-%.86
2.36
-9.44
-11.17
0.390
0.50
1.54
=7.96
~4.10
~-8.922
0.70
-5.64
6.33
-90.66
-9.68
0.71
~11.4%9

12239:42
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Tl B4 2800

ICP Data Report (File 39)

Sample name H
Sample code 1 3
Sample code 2 &
Programme B
NAME BV INT
Al 3.58
S5t Q.41
As 2.91
Ba 4.13
Be 0.7
Bi 56.84
B 5.35
i 2.37
Ca ¢.72
Ca 5.33
Cr 1.60
Co 0.3%
Cu 3.98
Eu 218.88
Fa 1.93
La 12.47
4] 2.74
Li 4.28
iy 0.58
M Q.89
He 4.60
Ha 1.76
Nd S5.93
Wi 3.55
F 1.57
K 3.27
Sa .29
Sa 1.87
Si 4.98
Ag 243.27
Na .43
Sr 3.83
8 0.84
Ta 4.06
Tl G.450
h 7.77
8n 1.40
Ti 3.99
'] 1.37
1] 8.96
v 6.17
Zn 2.58
Zr S.01L

agBlI8F
88T2
DIRECT
88T

CONCERN

4,046
.457
1.488
0.005
0.000
53.462
0.054
-0.001
0.012
0.121
0.03%
0. 004
0.212
9.797

© 0.042
YAG.826
$2.723
0.025
0.006
4.4909
-0.002
0.009
0.101
0.01¢
0.241
-0.79¢
9.612
0.203
0.477
10.G46
~0.183
¢.003
0.106
0.106
5.50%
%2.658
0.064
0.042
~0.002
%1.468
0.217
0.00%
0.0832

IR AECF

19-Aar-9¢
RSD

1.01
§.53
lad4
75.49
43.07
0.68
2.87
-351.2
0.88
117.9¢
12.26
152.73
2.93
¢.88
92.34
Q.99
0.75
15.72
2.16
7.88
-158.135
32.66
69.28
36.20
6.10
~33.63
1.24
24.01
5.05
G.69
~37.88
63.96
17.84
16.02
2.11
Q.91
14,15
10.67
-1124.2
1.34
1.42
13.15
19.98

12143144
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B 552801

ICP Data Report (File 40)

Prograume
NAME

Al
Sh
As
Ba
Be
Bi
B

[of|
Ca
Ca
Cr
Co
Cu
Bt
Fe
La
B
Li
Ha
. (3
Hy
to
Nd
Ni
P

X

Sn
Se
8i
Ay
Na
Sr
]

Ta
11
Th
Sn
Ti
u

)

v

in
ir

Sample name
Sample code 1
Sample code 2

MU INT

© 21.20

0.46
70.55
4.24
334.64
4.85
G414
2.558
0.74
.45
1.489
0.29
3.23
4.23
1.92
Q.36
9.28
4.15
0.51
1.01
390.16
283.36
9.65
7.29
70.10
32.37
9.26
27.59
59.83
22.33
5.71
3.84
43.16
118.408
25.02
1.21
1.71
437.99
27.39
6.17
84.93
3.49
151.66

CONCEN

49,990
1.258
57.205
0.013
9.697
0.934
0.061
0.011
0.013
~0.045
-6,003
0.117
0.048
-0.000
' Q0.041
0.013
0.327
0.009
0.0083
0.018
25.206
48.028
-0.4Q7
0.493
157,453
-0.322
0.013
51.855
44.741
0.319
0.082
0.003
153,413
A7.496
52.3%8
0.928
0.192
50.297
20.618
12.086
9.930
0.035
49,832

19-~A4pr~50
RSD

1.32
13.38
1.86
22.42
1.29
4.18
.26
.93
2.24
-247 .41
-150.11
10.26
1l1.84
-533.5¢
2.00
BG .60
13.58
8.68
8.30
8.26
1.86
1.95
-3.82
1.32
2.7%6
-40.13
949.24
2.29
1.97
0.46
74.29
46.78
2.69
«28
Q.82
8.17
3.42
0.94
1.97
3.49
1.63
3.27
l.06

12:47:53




ICP Data Report (File 45)

Sample nane : Flo4

Sample codae 1 $ SANPLE

Sample code 2 1 1900-190

Sample code 3 : 89043

Programme T 88T 19-ppr-90¢ 13:09:14
HANE HY INT CONEEN DILCOR RSD
Al 4.58 6.679 673.69 0.9%5
Sb ¢.28 0.029 2.978 50.00
As 1.09 ~0.008 -0 ,804 -60.62
Ba 4.01 ~}.004 -¢.3683 -47 .47
fe 3.70 ~0.000 -0.011 -363.490
Bi %.03 1.112 112.35 3.94
B 4.60 -0.004 ~0.364 -58.54
cd 2.29 -0.,00S =-0.535 -11.39
Ca 1.46 0.050 5.017 0.41
Ca 9.35 -0.240 ~24.36 -21.41
Cr 1.47 ~0.004 ~0.38% -93.08
Co 9.27 |, 0.011 1.132 38.49
Cu J.34 0.073 7.419 4.69
Eu 4.13 -0 .0Q0S -0.496 ~23.21
Fe g.14 1.062 107.24 0.86
La .36 -0.008 -0,781% -50.00
Ph Q.27 0,085 8.60% 14.43
Li 3.98 =0.011 -1.120 -18.13
Mg 2.57 0.101 10.214 0.73
L1 ?7.62 0.510 51.473 0.62
43 4.00 (-0.041 (-4.127 ~1.12
to 1.568 -0.005% -0.471 -32.52
Nd S.44 (~0.797 (-80.50 ~12.599
Ni 3.48 0.001 0.096 630.41%
4 2.78 1.256 126.83 2.81
K 3.33 -0.%03 -50.85 -1Q.68
Sm 5.14 -0.280 -28.29 -26.83
Se 1.76 -0.013 -1.285 -237.54
81 3.81 0.298 30.1496 3.39
Ag 15.16 -0.017 -1.682 -29.17
Ha 13.83 7.528 760.29 0.986
S5r 5.00 9.051 5.113 1.67
] 0.77 0.020 2.03% 7%.359
Ta 3.7 -0.039 ~-3.946 ~21.50
TL 4.39 -0.119 ~11.99% ~61.32
h 1.089 ~0.147 -14.87 ~-28.35
Sn 1.23 ~0.010 -1.042 -562.37
Ti 3.55 -0.,009 ~-0.863 -23.5%
W 1.36 =-0.017 -1.7¢8 -47.57
u 5.41 -1.388 -140.2 -32.8%
v 4.35 -0.007 ~Q,7%6 ~47,890
In 3.07 0.021 2.141 5.37
ir 4.70 -0.022 -2.204 ~17.31
Dpilution factaer 3 101.Q00

157



158

ICP Data

SRR AN

Report (File 46)
Sample naue : Fl64
Sample code 1 T SAMPLE
Sample code 2 2 S00-10Q
Sample code 3 ! 890403
Frogramme : 88T 19—-Apr-90¢
NANE MU INT CONCERN DILEOR kS0
Al 14,71 33.070 494 .48 0.18
sb 6.39 0.132 4,025 1%.38
-1 1.14 0.03% 0.727 28.39
Ba 4.32 9.019 0.440 4,09
Be 0.73 0.001 0.017 13.92
Bi 9.73 5.862 123.11 0.51
B 4,77 0.010 0.201 7.63
G 2.38 -0 .000 -0,002 -581.69
Ga 4.83 0,323 4.654 0.07
Ce 5.49 0.027 0.377 35.23
cr 2.12 0.189 3.97¢ 2.64
Ca 0.27 ¢.027 Q.57% 20.83
Cu 4.96 . 0.426 8.946 0.34
Eny 4.25 0,001 0.012 50.09
e 33.12 $.160 108.35 0.21
La 0,36 0.018 0.379 24.74
Pb 0.28 0.312 6.560 11.81
Li 4,06 ~0.001 -0.027 -54,13
Mg 3.23 0.132 2.776 0.12
Hn 33.84 2.461 31.691 0.23
Hog 4,23 (=0.026 (~0.3548 -2.09
Ho 1.77 0.010Q 0.218 17.53
Hd .66 -0.400 -8,408 -22.28
Hi 3.97 0.064 1,338 4,98
B 8.61 6.123 128.38 1.36
¥ 3.40 -0,152 -3.193 ~-53.1¢0
Sm 5.26 0,010 0.200 23%.17
Se 1.08 0.218 4.570 18,97
S5i 5.73 1.591 33.414 0.78
g 15.62 .0.0035 0.101 14,49
N3 45.97 37.008 777.17 0,22
Sr 10.06 0.258 Getl4 0.13
8 0.86 0.135 2.839 3.27
Ia 3.83 0.012 0.25%0 38.84
T1 4.56 0.330 6.925 26.082
Th 1.11 0.068 1.433 24.02
5n 1.33 0.031 O.5644 11.97
Ti 3.73 0.011 0.24¢ 9.20
H 1.49 0.087 1.837 10.11
4 5.49 2.564 53.844 3.87
v 4.358 0.020 0. 416 9.32
In 4.38 0.064 1.349 1.33
r 4.81 0.016 0.340 7.27
Dilution factar ! 21.0000

13:13:19
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el 424 2R04

ICP Data Report (File 47)

Sample name H
Szample code 1 ¢
Sample code 2 ¢
Sample code 3 3
Programme H
HAME MY INT
)3 5.27
Sb 0.38
AsS 1.08
Ea 4.08
Re 0.70
Bi 5.03
] 4.71
cd 2.37
Ca 1.86
Ca 5.31
Cr 1.64
Co 0.2

Cu 3.53
Eu 4.10
Fe 9.15
La 0.36
b 0.27
Li 3.95
Hg 36.94
He 8.03
Hg 4.03
o 1.68
-] 3.50
Hi 3.47
P 2.71
K 3.32
Sm 5.09
Se 1.76
Si . 4.03
Ag 15.07
Na 14.24
Sr 5.10
g Q.90
Ta 3.71
Tl 4.28
Ih 1.07
Sn 3

T3 3.56
[*] 1.36
/] 5.17
v 4.28
in 4.19
ar 4.63
Dilution factar

F163
DUPSAN
100-1¢0
89043
S8T

CONCEM

9. 464
0.029
-0.016
0.901
-0.000
l.112
0.004
-0.007
0.070
-0.321
0.047
=0.002
T 04119
=0.00G
l.228
=-0.006
0.106
-0.015
1.268
0.340
{(=0.03¢%
»0.005
{~0.697
-0.000
1.198
-0.562
-0.382
-0.025
0.444
-0.021
7.901
0.0%%
0.189
-0,039
-0.399
-0.210
0.000
-0.008
-0.012
-1.210
-0.917
0.058
=-0.029

101.4000

19-Apr~-9¢ 13:17:32

BILEOR

854.86

2.978
~1.608

0.145
~0.036
112.3%

0.434
~0.672

7.093
-32.46

4.586
-0.252
11.593
~0.61%
124.00
-0 . %51
10.7%6
-1.560
128.006
94,521
{=3.941
=0.471
(=70.44
=0.017
131.04
-56.80
~38.55
-2.570
44,796
~2.074
797.99

S.527
19.0490
-3.918
-40.33
~21.24

0.029
~0.772
-1.228
~192.9
-1.682

J.844
~2.946

RSD

1.48
278.39
~117.49
286.38
-99.48
G.46
116.07
-17.48
0.48
-43.34
12.43
-173.21
7.78
-42.16
0.70
-227.15
41.63
—45.47
Q.47
0.82
-8.07
~56.76
~32.67
-3243.6
9.39
~35.49
~44.10
-138.18
6.97
-48.38
1.13
3.41
3.72
-79.00
~3%.16

" -56.62

2176.10
~71.46
~193.14
-56.44
-34.94
3.21
-56.47
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Vot 5524 280G

ICP Data Report (File 48)
Sanple mame : F16%9
Sample code 1 T DUPSAM
Sample cude 2 @ S0QO-10Q
Sample code 3 I 89043
Programsme t 88T 19=-Apr=-90 13:2G6:28
HAME HU INT CONCEN DILCOR RSD
Al 16.71 38.292 804,13 0.93
Sk a.38 2.034 1.135 68.63
As 1.1¢ -0.001 -0.017 -1876.9
Ea 4.17 0.007 0.156 §2.11
Ba 0.69 -0.000 -0, 009 ~-72.68
Bi 9.42 5.9392 116.60 1.15
B 4.b4 -0.001 «0,013 -956.87
Cd 2.28 ~0,006 -0.133 -13.83
Ca G4 0.253 5.310 0.99
Ce 5.23 -0.477 -10,02 -29.25
Cr 2.14 ¢.197 4.147 1.99
Co 0.25 -0.030 -0.628 -192.09
Cas 5.77 0.603 12.643 0.91
Eip 4.04 ~0.009 =-0.194 -27.06G
Fe 35.74 5.990 117.39 0.649
La 0.25 -0.021 -0. 433 -60.27
P 0.27 0.1%6 3.280 15,78
Li 3.87 =-0.024 -0.507 -23.57
] .65 0.392 8.241 0.640
Hn 34.76 2,330 53.140 0.37
Hq 4.21 (-0.027 (-0.877 -6.05
Mo 1.69 -0.002 -9.048 -190.19
Nd 5.37 (~0.926 (-19.45 -20.45
Ni 3.83 0.046 0.974 20.48
P 7.36 5.075 106.57 3.08
K 3.26 ~0.840 -17.64 -20.80
1 5.01 -0.574 -12.05 ~30.30
Se l.82 0.089 1.B879 91.89
Si 5.72 1.579 33.169 1.94
Aq 14.88 -0.030 =-0.620 ~35.52
Ha 46.10 37.139 779.70 0.58
§r 1¢6.28 0.267 5.5607 0.61
8 0.85 0.126 2.645 8.02
Ta 3.65 ~0.06% -1.35%59 ~31.90
Tl 4.35 -0.211 -4.433 -75.9@
h 1.06 -0.323 -3.790 -29.3¢0
Sn 1.28 0.012 0.246 23.24
Ti 3.58 -0.006 -0,.118 ~100.05
W 1.42 0.034 0.721 74.61
u 5.27 -0. 489 -19.37 -~193.85
v 4.39 -0.003 -0.061 -138.33
In 4,63 0.073 1.5%34 0.58
Zr 4.55 ~0.035% -0.727 -53.54
Dilution factor 21.0000




1iel

T2t 5501 2806

ICP Data Report (File 53)

Sample name
Frogramme

NAME H

Al
8t
AS
Ba
Be
3
B

ed
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
¥n
Hg
Mo
Nd
Ni
P

4

Sm
Se
8i
Aa
Na
&r
g

Ta
Tl
Th
an
Ti
W

u

v

in
Zr

U INT

CONCEN

~0.217
~0.108
-0.040
(-0.91G
-0.001
-Q0.1597
=0.017
(=0.010
-0.001
-0.831
(-0.063
~0.0L7
-0.030
(-0.00
-0.013
‘=0.037
=0.007
(~=0.025
=0.001
=0.003
{~0.022
-0.014
{-0.989
(=0.023
0.011
(~0.866
~0.613
-0.143
-0.096
~0.Q36
(-0.3269
-0¢.006
-0.042
-0.071
-0.522
-0.336
~0.021
{=0.021
(-0.058
(—4,051
~0.022
(=0.004
-9.058

19-Apr-90
RSD

~13.27
-30.83
~-34.56
~13.45
=18.63
~19.92
=11.2}
~7471
~93.91
=13.7%
-10.08
-24.74
~13.27
-11.03
~8.62
-26.03
~299.98
~10.93
-13.92%
~56.52
-6.99
~-13.01
-%5.38
~18.26
60,93
-13.12
-13.78
-8.45
~8.74
-13.45
~313.63
~15.42
-17.50
-15.41
=18.94
-15.37
-31.35
-12.33
-24.90¢
-11.71
-d2.21
~22.92

~14.76
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ICP Data Report (File 54)
Sample name ¢ 79Cl1Ja
Sample code 1 @ SS5T1
Sample code 3 : DIRECT
Progranme : 88T 19~Apr=%0 13252103
HAME MV INT CONCEN R5D
Al 2.07 d.114 10.33
Sh 1.09 10.502 1.18
As 1.21 0.086 8.59
5a 140.61 9.956 0.63
Be ¢.73 0.001 15.58
Bi 4,00 0.06%9 15.57
B 130.90 2.683 0.64
Cut 158.3% 9.775 0.59
ta 199.16 10.153 ¢.58
Ce 10.17 9.218 1.07
er 32.06 2.192 0.39
Ca 2.44 8.123 1.71
Cu 49,49 16.111 0.560
Eu 4.70 0.021 3.09
e 62.38 9.961 0.727
La .38 * 0.068 3.27
Pb 0.27 0.177 18.33
Li 86.49 9.974 Q.53
Mg 210.33 10.047 0.71
Hn 133.64 9.892 0.51
Hyg 4,27 (-0,024 -7.96
Ho 1.77 ¢.012 10.50
Nd 10.623 8.811 1.65
Hi 79.65 9.862 0.72
? 1.40 0.101 11.8%9
K g.45 24.4672 ¢.83
Sm” 5.15 -0.,244 =10.77
Se 3.40 3.268 1.25
gi 3.39 0.010 53.23%
AYg 15.34 ~0.008 ~-8.95
Ha 32.63 24.771 9.73
Sr 2%50.32 10.1112 0.70
s 0.94 0.229 4.96
ta 3.81 0.003 326.856
T1 4.53 0.230 23.46
h 1.12 ¢.179 10.1%9
Sn 118.16 49,570 0.8G
Ti J.56 -0.008 -2.20
] 1.62 0.196 8.95
u 5.50 2.677 4,61
v 4,40 =0.002 -145.01
Zn 304 .68 9.876 0,52
Zr 4.74 =0.007 -13.01
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ICP Data Report (File 55)

Sample nama : 82B38F

Sample code 1 31 SSIZ2

Sample code 2 * DIRECT

Frogramme t 68T 19=-Apr-90 13:55357
RAME MY INT CONCEN RSO
al 3.67 4.304 0.97
Sb 0.42 9.659 1.29
fis 2.97 1.541 1.08
Ba 4.27 0.01%5 11.38
Be 0.72 0.001 3.4%
Bi 57.99 .54.62% Q.79
B 5.35 ¢.053 7.92
Cd 2.43 0.003 21.32
Ca 0.74 0.013 1.01
Ce 5.71 9.475 14.37
Cr 1.64 0.046 9.32
Co 0.27 0.013 38.19
Cu 4,07 0.231 0.73
Eu 218.24 9.768 1.03
Fe 1.99 0.053 1.64
La 12.52 ¥47.013 0.9¢
Fb 2.79 £3.774 0.84
Li 4.25 0.021 8.35
Hg 0.59 0.006 1.28
Hn 0.91 0.010 1.12
Hg 4.92 0.019 19.03
Ko 1.82 0.019 2.74
Nd 6.03 - 0.290 42.9%
[ 5 3.66 ¢.024 15.89
P 1.62 0.289 6.22
K 3.37 -0.325 ~35.49
Sm 2.46 10.019 Q.67
Se 1.90 0.256 7.88
8i 4.18 0.545 1.31
Ag 246.22 10.784 = 0.85
Na 5.62 -0.007 -271.53
Sr 3.94 9.007 11 .47
S 0.85 0.12% 4.53
Ta 4,19 ¢.163 9.57
Tl 6.74 %.853 0.%54
Th 7.8%5 53.2635 0.92
Sn 1.44 0.077 4.00
Ti 4.11 0.057 3.53
" 1.41 0.024 ?7.70
7} 9.14 54.069 0.91
v 6.28 0.230 1.16
in 2.65 0.007 2.91
Zr 5.13 0.124 5.71
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B2 B34 .2809

ICP Data Report (File 56)

Sanple name 1 77C111

Sample coda 1 1 SSI3

Sample code 2 @ DIREET

Programme T 85T 19-Apr~S0
RAME MU INT CONCEN RSD
Al 21.35 50.388 l1.01
Sb Q.46 1.268 ?.07
As 70.50 57.163 1.04
ba 4,22 c.011 25.80
Be 237.325 9.805 0.17
Bi 4.80 0.877 6.79
B 5.27 0.047 B.63
Cd 2.54 2.0190 B.92
Ca 0.74 0.013 0.61
Co 5.41 -0.117 -98,448
Cr ].46 ~0.008 «50.01
Co Q.28 ¢.072 2.99
Cu 3.22 0.046 13.81
Eut 4.20 -0.002 -108.01
Fe 1.93 ' 0.043 12,906
La 0.36 0.012 88,19
b 0.268 0.305 4.03
Li 4.10 9.003 236.49
Ha 0.5% 0.003 $.22
Hn 1.902 9.01l8 3.71
Hg 388.50 25.087 1.04
Ho 285.93 48,465 0.99
Hd 5.62 -0.476 -20.54
Ni 7.29 9.489 0.55
B 60.72 49.620 2.58
K 3.36 -0.379 -39.41
Sm 5.23 -0.060 ~-208.36
Se 27.86 $2.398 0.79
St 70.34 45.093 1.32
A7 e2.22 0.313 1.57
LB 5.69 0.0%6 89.49
Sr 3.81 0.002 Bb.G6
8 41.10 50.812 1.90
In 119.73 48.183 0.79
T1 25.41 §3.347 2.93
Ih 1.20 0.836 B.56
an 1.69 0.184 4.81
Ti 439.19 56.433 1,33
¥ 27.47 20.5684 1.21
u 6.07 10.811 6.66
v 86.51 10.125 0.56
in 3.49 ¢.035 1.48
Zr 152.07 49.971 1.17

131593249
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APPENDIX B

ANALYTICAL DETECTION LIMITS
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
QOctober 12, 1990

The following detection limits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection limits on actual single shell tank samples are Tikely to be much
higher. No information regarding procedure detection Timits is available for
procedures not listed in this report.

Procedure LA~355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution

Typical sample diltution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA-362~131
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilutien for the Fusion Dissolution was 0.0025g/mlL.
Typical sample dilution for the Water Digestion was 0.010g/mi.
Typical sample dilution for the acid Digestion was 0.010g/mL.
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample dilution was 0.000099g/mL

Fluoride :

Detection Limit in solution = 0.09 ppm.
Chloride

Detection Limit in selution = 0.04 ppm.
Nitrate

Detection Limit in solution = 0.24 ppm.
Phosphate

Detection Limit in solution = 0.13 ppm.
Sulfate

Detection Limit in solution = 0.13 ppm.
Procedure LA-622-102

Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.01g/mbL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.0lg/mL
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Procedure: LA-505-151 (Nominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and

Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mk.
Typical sample dilution for the Water Digestion was 0.000476 g/mi.
Typical sample dilution for the Acid Digestion was 0.000476 g/mi

Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sul fur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.
0.

OO0 OCOOOODODOOO0OO0DO00QOO0O

0745
0223
.0006
.0083
.0002
.003¢9
.0158
.0073
.0273
.0001
.0036
.2130
.0308
.1525
.0314
.0483
.0163
.0646
.0144
.0273
.0186
.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Siiver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

OHOOOQCOOOOOOOOOOLOOO0O0OC

.1424
.0026
.0839
.0039
.1359
.0246
.0024
.0141
.0032
.0011
.0049
.0147
2122
.0631
.0183
.0010
.0273
.0122
.0035
.1405
.0017
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